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general notes 


The Bureau of the Census (Census), Department of Commerce, has conducted the 
annual Survey of Industrial Research and Development for the National Science Foun- 
dation (NSF) since 1957. This report provides data on research and development (R&D) 
funding for the years 1978-88 and on R&D personnel for the period from January 1979 
to January 1989. 

All companies—foreign and domestic as well as those privately held—that perform 
R&D in the United States are included or represented in the survey data. 

The industry R&D survey does not cover trade associations. Although their primary 
mission is to serve industry, these associations are established as nonprofit organiza- 
tions, and it is estirnated that their R&D expenditures are less than 1 percent of the 
industry R&D total. 

It is an enterprise- rather than an establishment-based survey. Therefore all R&D data 
for each enterprise are reported in the major Standard Industrial Classification (SIC) 
code of the firm. Data are aggregated in this manner for all tables in this report. 

Data are based on probability samples selected about every five years. In intervening 
years, a subset of the last sample, called a “panel,” is used. The latest probability sample 
was selected and first used for survey year 1987. 

Census staff conduct the survey under Title 13 of the U.S. Code, which prohibits 
publication or release of data that may reveal information about individual companies. 
Therefore, on some tables of this report, the symbol “(D)” is used as a footnote reference 
to indicate that data are being withheld to avoid possible disclosure of information 
about operations of individual companies. 

Complete technical notes are contained in section A. Questions regarding the survey 
may be telephoned to John Gawalt, at (202) 634-4648, or mailed to him at the following 
address: National Science Foundation, Division of Science Resources Studies (L602), 
Washington, D. C. 20550. 


section a 


technical notes 


introduction 


The Survey of Research and 
Development in Industry provides 
national estimates of the total expend- 
itures on R&D performed within the 
United States by industrial firms, 
whether U.S.- or foreign-owned. It is 
a sample survey in which it is in- 
tended that all R&D-performing 
companies, including privately-held 
firms, are included or represented. 
All companies that are identified in 
the sample year as annually spending 
more than $1 million on R&D in the 
United States receive a survey form 
every year. Information from in- 
dividual companies in the sample is 
used to develop national estimates on 
an industry-by-industry basis. 

NSF has been sponsoring a survey 
of industrial R&D since 1953. The 
1988 Survey of Research and 
Development in Industry is the 32nd 
in the annual series sponsored by 
NSF and conducted since 1957 by 
Census. NSF’s Division of Science 
Resources Studies monitors the sur- 
vey. NSF also sponsored two in- 
dustrial R&D surveys covering the 


1953-56 period that were conducted 
by the Bureau of Labor Statistics 
(BLS), Department of Labor.' Data 
obtained in the earlier BLS surveys 
are not directly comparable with Cen- 
sus figures for 1957-88 because of 
methodological and other differences 
in the surveys. 

Respondents receive detailed 
definitions to help them determine 
which expenses to include or exclude 
from the R&D data they provide. 
Nevertheless, the statistics presented 
in this report are subject to response 
and concept errors caused by dif- 
ferent respondent interpretations of 
the definitions of R&D activities and 
by variations in company accounting 
procedures. Consequently, the data 
are better indicators of changes in, 
rather than absolute levels of, R&D 
spending and personnel. Data quality 
has improved substantially since the 
first industry R&D survey was un- 
dertaken, mainly because respon- 


'National Science Foundation, Science and Engineering 
in American Industry. Final Report on a 1953-54 Survey 
(NSF 56-16) and Science and Engineering in American 
Industry, 1956 (NSF 59-50) (Washington, D.C.: Supt. of 
Documents, U.S. Government Printing Office, 1956 
and 1960). 


dents have adopted more accurate 
and sophisticated accounting proce- 
dures over the years. 

The survey's primary focus is on 
U.S. industry as a performer of, rather 
than as a source of funds for, R&D. 
Thus, data on Federal support of 
R&D activities performed by in- 
dustry are collected and appear in 
several tables, but data on industrial 
funding of R&D undertaken at 
universities and colleges and other 
nonprofit organizations are not in- 
cluded in the major tables.’ 

The survey data provide (1) nation- 
al estimates of total R&D 
by industry in the United States; (2) 
the portion of the effort that is 
financed by U.S. Government funds; 
and (3) the amount financed by the 
companies themselves or by other 
non-Federal sources such as state and 
local governments or other industrial 
firms (chart 1.) Also included are data 


*Data on industry funding of R&D performed at 
universities and colleges are collected in the annual 
Survey of Scientific and Engineering Expenditures at 
Universities and Colleges. More information about 
this survey is available from the Universities and 
Colleges Studies Group of NSF's Division of Science 
Resources Studies, (202) 634-4673. 


on both the number of employees and 
the number of R&D-performing 
scientists and engineers at the firm, as 
well as on the domestic net sales for 
the company, and on the total funds 
for R&D financed by the domestic 
firm but performed outside the 
United States. A complete list of 
tabies developed from the survey 
data is presented in section B, and 
copies of the 1988 survey form and 
other <urvey instruments are printed 
in section D. 

The scope of the survey has been 
expanded and refined over the years, 
in response to an increasing policy 
need for more detailed information 
on the Nation’s R&D effort. For ex- 
ample, questions on energy R&D 
were added in the early seventies fol- 
lowing the first oil-shortage crisis. On 
the other hand, the frequency of col- 
lection of certain data items has been 
reduced in an attempt to alleviate 
some of the respondent burden that 
has been placed on industry from all 
sources in recent years. The detailed 


questionnaire is now mailed only in 
odd-numbered years; abbreviated 
survey forms containing only the 
most crucial data elements are sent to 
respondents in the intervening, even- 
numbered years. Both long and short 
survey forms are called RD-1. 

The shortened survey form was 
used for the first time to collect in- 
dustrial R&D data for 1978. This 
report provides data collected from 
the short form. that covers 1988 data. 

Questions appearing only biennial- 
ly on the long form request detail on 
such areas as the following: R&D by 
product field, company expenditures 
for R&D projects that were contracted 
to outside organizations rather than 
performed in-house, Federal R&D 
support to the firm by contracting 
agency, R&D expenditures by 
geographic area, and some detailed 
data on energy and pollution-abate- 
ment R&D activities 


Chart 1. Industrial R&D performance 
by source of funds 


Bihons of current dollars 


SOURCE Natonal Science Foundation, SRS 
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methodology of 
survey” 


overview 


Data in this survey are based on a 
sample of industrial firms, selected 
approximately every five years (e.g., 
1976, 1981, 1987). In intervening years 
only a subset of the sample, or 
“panel,” receives annual survey 
forms (for a complete discussion see, 
The Annual Panel) and Census 
makes estimates for the changes in 
R&D for the firms not canvassed an- 
nually. The sampling unit for this sur- 
vey is the enterprise, or company, 
defined as a business organization 
consisting of one or more estab- 
lishments under common ownership 
or control. The 1988 data in this pub- 
lication are based on responses from 
a panel derived from the sample 
selected and first used for survey year 
1987. (The previous sample was 
selected for the 1981 survey and the 
panel was used in subsequent annual 
surveys until 1987.) 

The sampling frame from which the 
sample was drawn includes com- 
panies in all manufacturing in- 
dustries and, on the basis of earlier 
samples, a select number of non- 
manufacturing industries known to 
conduct R&D. 

The Standard Statistical Estab- 
lishment List (SSEL), a Census com- 
pilation that contains information on 
3.5 million to 4.0 million estab- 
lishments, was the universe frame 
used to select the 1987 sampling 
frame. Where necessary for multies- 
tablishment companies, Census 
summed establishment-level data to 
the company ievel, and then assigned 
a single SIC code* to that firm—the 
SIC code of the establishment(s) 


‘The bulk of this section was prepared in the Industry 
Division of the Bureau of the Census, the collecting 
and compiling agent for the National Science Founda- 


tion. 
‘Executive Office of the President, Office of Manage- 
ment and Budget, Standard Industrial Classification 
Manual, 1972 (Washington, D.C.: Supt. of Documents, 
U.S. Government Printing Office). 


having the highest dollar-value of 
payroll. 

The weight given to an individual 
company is in general the inverse of 
the probability that the company 
would have been selected for in- 
clusion in the sample. Certainty com- 
panies (for a detailed discussion, see 
Frame Creation) have a weight of 
1.00. The company weight is retained 
in both the sampling year and in the 
years between samples. To minimize 
respondent burden, only the “panel” 
subset of the sample is canvassed be- 
tween sample years. Most small firms 
are not re-contacted, but in each suc- 
ceeding year Census estimates the 
data for each non-canvassed firm, 
based on the changes in the initial 
value of the R&D reported by the 
firm, and the average growth rate for 
the firm’s industry. 


frame creation 


In selecting a sample frame from 
which to draw a sample of R&D-per- 
forming industries, NSF staff make 
certain assumptions about industries 
to be able to maximize sampling ef- 
ficiency given a finite budget for 
sample selection. That is, they apply 
a priori knowledge of industrial R&D 
activity to eliminate some industries 
from the possibility of selection by the 
initial SSEL sort and to designate 
other companies for sampling with 
100 percent certainty. In addition, 
NSF staff made several innovations 
for the sample drawn in 1987 to im- 
prove its quality. 

As in previous sample years, all 
companies that had been on the pre- 
vious panel once again received a sur- 
vey form. In addition, Census staff 
reviewed lists of R&D contractors 
published by the Department of 
Defense (DOD) and the National 
Aeronautics and Space Administra- 
tion (NASA) to ensure that all their 
large industrial R&D-performing 
contractors were included in the 
sample with certainty. 

From the outset in the latest sample 
selection, the major goal was to 


eliminate from the sampling frame, to 
the greatest extent possible, com- 
panies unlikely to have R&D 
programs. This was done to minimize 
the number of companies chosen for 
the sample which had no R&D ac- 
tivity. To accomplish this objective, 
two steps were taken: 

1. NSF staff narrowed the list of 
nonmanufacturing industries con- 
sidered “‘in-scope,” by eliminating 
those likely to engage in little or no 
R&D activity. Thus, companies in the 
eliminated nonmanufacturing in- 
dustries had no chance of being 
selected. This gave companies in the 
manufacturing industries and the 
remaining nonmanufacturing in- 
dustries a greater probability of selec- 
tion than they had in past sample 
selections. 

2. Companies below a certain 
employment size level—even in 
some “‘in-scope” industries—were 
eliminated from the universe frame. 
An assumption was made that com- 
panies with only a small number of 
employees in some industries are un- 
likely to engage in R&D activity. NSF 
staff provided an employment cutotf 
for each industry group. Generally 
the cutoff in the selected industries 
was 250 employees, but hospitals 
were given an employment cutoff of 
1,000 employees. Those companies 
with smaller employment levels were 
eliminated from the frame. 

Further, all companies with more 
than 500 employees in the “iri-scope” 
industries, except for hospitals that 
had a cutoff of 1,000, were sampled 
with certainty. 

In another effort to improve cover- 
age of R&D-performing companies, 
NSF staff in 1987 provided to Census 
the names of firms, identified 
through media reports or other 
sources as R&D performers, that were 
to be included in the sample with 
certainty. Most of these companies 
would have received questionnaires 
anyway because they met other es- 
tablished criteria; the few that did not 
were added to the sample by Census. 

All certainty companies—those on 
lists provided by NSF staff, on lists of 
DOD and NASA contractors, com- 


panies with more than 500 


have sampling weights of unity 
(1.00). 

Based on (1) SIC code, (2) total 
employment cutoffs, (3) inclusion on 
an NSF, DOD, or NASA list, or (4) 
previous panel membership, ap- 
proximately 154,000 companies were 
identified as “in-scope” of the survey 
and therefore were included in the 
sampling frame. The new efforts to 
improve targeted coverage resulted 
in a sharp reduction in the size of the 
total in-scope universe; it dropped 
from about 450,000 companies in the 
1981 sampling frame to approximate- 
ly 154,000 companies in the latest 
operation. 

It is likely that a small number of 
companies actually engaged in R&D 
activity was omitted from the sam- 
pling frame as a result of these first- 
time sample selection operations. It 
was agreed, however, that the benefit 
from the new operations—greater 
sampling efficiency resulting in im- 
proved national estimates of in- 
dustrial R&D expenditures and 
employment—far outweighed the 
cost of the loss of a few companies 
that may have been eliminated from 


the in-scope sampling frame. 


probability 
proportionate to size 


As with most types of economic 
surveys, the sample selection process 
for the industrial R&D survey used 
probabilities proportionate to size. 
That is, “large” companies have a 
proportionately higher probability of 
selection than do “small” companies, 
where large or small is measured rela- 
tive to the statistic being estimated. 

For the R&D survey, it would have 
been ideal if size could be determined 
by the amount of a company’s R&D 
expenditures. Unfortunately, except 
for the companies that were in the 
current panel, it was impossible for 
Census to know the R&D expendi- 
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ture values for firms in the universe 
frame. One logical solution was to 
estimate each company’s R&D ex- 
penditures and base the probability 
of selection on the estimated values. 
The same strategy had been 
employed in the 1981 sampling 
operation. 

Clearly, this strategy has weak- 
nesses. Ever. with the reduced num- 
ber of in-scope industries in the sam- 
pling frame, mar:y companies chosen 
for the frame may not have engaged 
in any R&D activity. Nevertheless, 
the procedure used to estimate the 
size of companies, described in the 
following paragraph, was forced to 
treat all companies as if they did in 
fact, perform R&D: 

Census estimated the size of each 
company’s R&D expenditures by 
using a relationship linking the size of 
its employment to its amount of R&D 
expenditures. [Since company 
employment was known for the 
universe, it was possible to use this 
relationship to estimate R&D expend- 
itures values for all companies in the 
frame. Census derived this relation- 
ship for each SIC classification 
category, using data collected in the 
then most recent (1985) R&D survey]. 
Rather than treating all companies 
equally, the larger the number of 
employees in a company, the higher 
the probability of selection for in- 
clusion in the sample. It was deemed 
reasonable to assume that large com- 
panies were more likely to have R&D 
programs than small companies. 

One further adjustment was intro- 
duced that had not been made in pre- 
vious sample selections. This was 
based on the assumption that multi- 
establishment companies of a given 
size and in a given industry would on 
average be expected to perform more 
R&D taan single-establishment com- 
panies of the same size and in the 
same industry. Once again, 1985 
panel data were used to develop this 
adjustment factor. Finally, it should 
be noted that the actual reported 
R&D activity, not an imputed value, 
was used for companies which were 
in the previous panel, and the data 
were not adjusted. 
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sample allocation and 
relative standard error 
constraints 


The sampling program utilized for 
this operation allowed parameters to 
be assigned permitting the sample to 
be allocated across various levels or 
strata that correspond to industry 
groupings. This procedure permitted 
a desired sample size or a desired 
sampling error to be achieved for 
each strata. Estimated errors of total 
R&D estimates for these strata were 
not to exceed certain levels. Since the 
amount of funds provided by NSF 
determined the size of the sample to 
be drawn, the only constraint in 
achieving these results was that the 
total sample size across all the strata 
could not exceed 12,000-13,000 com- 
panies. NSF staff provided relative 
rankings for each industry group— 
high, medium, or low—to determine 
the precision of the estimate. An ac- 
tual translation to what high, 
medium, or low meant specifically 
could not be determined until Census 
staff arbitrarily investigated several 
sampling error levels, computed the 
sample size that these levels implied, 
and applied the constraint of the total 
sample size of 13,000. The result of 
this investigation led to the following 
criteria for the target sampling error 
of estimate of funds for R&D perfor- 
mance: 


a. High precision: sampling error 
not to exceed 2 percent 

b. Medium precision: sampling 
error not to exceed 5 percent 

c. Low precision: sampling error 
not to exceed 10 percent 


Based on the desired precision, 
these criteria suggested a total sample 
size of approximately 13,500. This 
number was not excessively beyond 
the stated limit of 13,000, so this was 
the sample size parameter chosen for 
the selection process. 

One limitation should be noted. 
Sampling errors were controlled by 
using a universe total that in large 
part was improvised; that is, and as 
previously noted, Census assigned 


an R&D value to every company in 
the frame record, even though many 
companies in the sampling frame 
may not actually have had R&D ex- 
penditures. The value assigned was 
imputed for the great majority of 
companies in the frame, and, asa con- 
sequence, the estimated universe and 
the distribution of individual com- 
pany values did not necessarily 
reflect reality. Estimates of sampling 
variability were nevertheless based 
on this distribution. The presumption 
was—and this had been confirmed in 
the previous sample selection—that 
actual variation in the sample design 
would be less than that estimated be- 
cause so many of the sampled com- 
panies have true R&D values of zero, 
not the widely varying values that 
were imputed using total employ- 
ment as a predictor of R&D. Thus, the 
2 percent, 5 percent, and 10 percent 
error levels described earlier are con- 
servative. [See table A-1 for a com- 
plete list of the actual standard errors 
in the 1988 survey.] 

The particular sample selected is 
one of a large number of the same 
type and size that, by chance, might 
have been selected. Estimates from 
each of the different samples would 
differ somewhat from each other and 
from the results of a complete canvass 
conducted under essentially the same 
conditions as the survey. 

In addition to sampling error, the 
estimates are subject to nonsampling 
error that would also occur if a com- 
plete canvass were to be conducted 
under the same conditions. 


sample selection 


The sample selection program was 
run with a specified sample size (ex- 
pected) of 13,500 and with other 
parameters set to ensure compliance 
with the relative standard error con- 
straints. An actual sample of 13,917 was 
selected. The actual sample size differs 
from the specified for two reasons: 

First, the program used independent 
sampling. Each company had an inde- 
pendent chance of selection based on 


Table A-1. Standard error of estimate (percentage) of funds for R&D performance for all company 


size-groups and for companies with fewer than 1,000 employees by industry: 


Food, kindred, and tobacco products 
Textiles and apparel 
Lumber, wood products, and furniture 


Primary metals 


Ferrous metals and products............. TTTTITT TT 
Nonferrous metals and products 


Electrical equipment 


Radio and TV receiving equipment 
Communication equipment 
Electronic components 
Other electrical equipment 


Transportation equipment 


Motor vehicles and motor vehicles equipment 
Other transportation equipment 
Aircraft and missiles 


Scientific and mechanical measuring instruments.... 
Optical, surgical, photographic, and other 


Other manufacturing industries 
Nonmanufacturing industries............5.. ecccccccces 
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Stone, clay, and glass products 
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331-32,3398-99 
333-36 


34 
35 


357 
351-56, 358-59 


36 

365 

366 

367 
361-64, 369 
27 

371 
373-75,379 
372,376 

38 

381-82 
383-87 


27,31,39 


10-11,14-17,40- 
42,44-51,53-54, 
56,60 ,62-63, 72- 
73, 78,806-07 ,87 


Standard 


error(1) 
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1988 


Standard error 


of companies 
with fewer than 


1,000 employees 
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(1) A description of the standard error of estimate is given in section A under “Methodology of Survey." 


The percentage (or relative) standard errors in this table may be converted to standard errors of estimate 
by multiplying the percentages shown by the associated estimates. 
of estimate for R&D performance for a)1 company size-groups in the chemicals industry (SIC 28) is shown as 
2.7 percent, and the associated total R&D estimate for this industry is shown as $10,774 million in table B-3, 
"Total (company and Federal) funds for industrial R&D performance by industry and size of company: 
The standard error of estimate, then, is .027 times 10,774 or 290.9. 


SOURCES: U.S. Department of Commerce, Bureau of the Census 


For example, the relative standard error 


selected years." 


its assigned probability; the selection, 
or nonselection, of a company was 
completely independent of the selec- 
tion of any other company. 

In independent sampling, sample 
size is itself a random variable. 
Theoretically, a sample of size 0 or a 
sample the size of the entire universe is 
possible, but the probabilities of these 
extremes are so small that these are 
tual sample size is usually quite close 
to the specified size. If there is too much 
deviation, the program is simply ex- 


Second, a minimum probability rule 
was imposed. As noted earlier, the 
— program assigns prob- 


abilities proportionate to size (where 
size in this case is the imputed R&D 


value assigned each company). 
Selected companies that have R&D 
programs vastly larger than their as- 
signed values can have adverse effects 
on the estimates once the data are col- 
lected. To lessen these effects, the max- 
imum weight a company can assume 
was arbitrarily controlled by specifying 
that the probability of selection cannot 
be less than a certain value. If the prob- 
ability based on its size is less than this 
minimum value, then it is set equal to 
this value. The consequence of raising 
these original probabilities to the mini- 
mum probability is to raise the ex- 
pected sample size. It is likely that most 
of the difference between the specified 
sample size and the actual sample size 
is due to this rule. 


the annual panel 


The panel is a group of companies 
that receive a survey questionnaire, 
form RD-1, annually. The following is 
a description of how the present 
panel was formed from the new 
sample in 1987: 

The basic tool for the survey is form 
RD-1, which is used to collect detailed 
R&D information. Companies that 
were in the old panel and had received 
a 1986 RD-1 form (1,095 companies) 
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once again received an RD-1 form for 


1987. The remaining certainty com- 
panies (6,903) 8) and re noncertainty com- 
panies (5,919) in the new sample 


received an RD-IA survey form for 
1987. Form RD-1A is an abbreviated 
version of RD-1 and is generally 
mailed to companies only in the year 
in which a new sample is drawn. The 


Of the 13,917 companies that 
received a form in 1987, 3,648 respord- 
ents reported that their companies 
were R&D performers, or were iden- 
tified as R&D performers based on in- 
formation from other sources. The 
3648 companies were ranked by total 
R&D funds (both ies’ own and 
Federal) within each SIC code. All com- 
panies with over $1 million in total 
R&D expenditures were placed on the 
RD-1 panel. In addition, in some in- 
dustries Census added to the panel 
companies with less than $1 million in 
R&D expenditures, in an attempt to 
ensure 95 percent coverage of the R&D 
total for each 

The result of this process was an in- 
crease of panel size from 1095 com- 
panies based on the previous sample to 
1,742 companies based on the sample 
drawn in 1987. Al! companies selected 
for the panel will receive the RD-1 
questionnaire annually until the next 
sample is drawn. The other companies 
will not receive another questionnaire; 
their R&D data will be estimated in 
subsequent years by Census staff, 
using their 1987 reports as a base. 


timing of the 1988 survey 


The survey questionnaires were 
mailed in January 1989, and non- 
respondents received followup letters 
and telephone calls. Even when forms 
are received, however, there are often 
problems with item nonresponse. 
Many firms choose to send back the 
survey forms with one or more items 
blank, for varying reasons—for in- 


stance, the internal accounting proce- 


dures of the firm may not allow it to 
quantify R&D by, say, pollution- 
abatement expenditures. 


In addition, some firms as a matter of 


policy refuse to answer any voluntary 
questionnaires. Four data items on the 
RD-1 questionnaire (total R&D expend- 
itures, Federal R&D funds, net sales, 
and employment), however, are in fact 
included in Census’ mandatory statis- 
tical program. Therefore the few com- 
panies that had not returned form RD-1 
for 1988 were mailed MA-121 forms, 
which are questionnaires used to col- 
mandatory. The response rate for these 
mandatory items was obviously better 
than for the other questions on the sur- 


vey. 

When do not provide 
the requested information, Census es- 
timates the missing data for each firm 
by using thecurrent average change for 
that firm’s industry applied to a base of 
data provided by the company in ear- 
lier years. This procedure is also used 
to estimate the R&D of non-panel 
firms—.e., firms that are in the sample 
and receive an RD-1A form in the 
sample year, but which because of size 


are not surveyed again until the next 
sample. 


Table A-2 contains imputation rates 
for the principal survey items. For a 
detailed discussion of the problems 
stemming from item nonresponse, see 
the companion Technical Report, Es- 
Development in Industry: A Preliminary 
Review of Survey Procedures, in press. 


comparability of 
data over a period 
of several years 


Several procedures are undertaken 
to revise data and maintain the 
reiiability of the time series data of 
industial R&D: 
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Industry 


Imputation rates for selected R&D survey items by industry: 


Other transportation equipment......... 


fotor vehicles and motor vehicles 


Other machinery, except electrical..... 


Aircraft and missiles. ........ccsccunes 


Other electrical equipment............. 


Electronic components...........sssss6: 


Radio and TV receiving equipment....... 


Communication equipment........... 


Office, computing, ana accounting 


Ferrous metals and products............ 
Ncaferrous metals and products......... 


Imdustrial chemicals. ..........s««s<e0. 


Transportation equipment............666. 
See footnotes at end of table 


Fabricated metal products...........+s++. 
Electrical equipment... ..........eseeecees 


Stone, clay, and gless products.......... 


Petroleum refining and extraction........ 


Paper and allied products............+++- 
Chemicals and allied products............ 


Lumber, wood products, and furniture..... 


Textiles and apparel ...........s-seeeeees 


Food, kindred, and tobacce products...... 


Table A-2. 


Table A-2. Imputation rates for selected R&D survey items by industry: 1988 (continued) 


[Percent] 
Total Company Federal Pollution 
Net Employ- Scientists/ R&D R&D R&D Energy abatement Foreign 
Industry SIC code sales ment engineers funds funds funds R&D R&D R&D 
Professional and scientific instruments.. 38 12.1 17.8 63.9 7.2 9.7 6.2 0.0 0.0 6.4 
Scientific and mechanical measuring 
instruments... ........cc cece cccceseees 381-82 20.6 29.2 77.4 10.9 17.6 50.6 0.0 0.0 0.0 
Optical, surgical, photographic, and 
other instruments............ceeeeeees 383-87 8.8 11.7 52.6 5.6 6.1 0.5 0.0 0.0 7.0 
Other manufacturing industries........... 21,27,31,39 27.7 32.9 73.2 18.5 19.8 0.0 - 0.0 9.0 
Nonmanufacturing industries.............. 10-11,14-17,40- 33.4 49.5 54.7 25.0 27.5 19.0 33.1 47.5 0.0 
42, 44-51,53-54, 
56,60 ,62-63,72- 
73,78,806-07,87 


- Represents no basis for imputation. 


SOURCE: U.S. Department of Commerce, Bureau of the Census 


two-year comparability 


Before the survey forms are mailed 
each year, Census imprints on each 
questionnaire the data reported by 
the respondent the previous year (or 
two years earlier for items asked only 
in odd-numbered years.) Respon- 
dents ave asked to adjust data for the 
previous year(s) if necessary to make 
them comparable to data provided 
for the current year. Such adjustments 
are necessitated by any of several 
developments, e.g., changes in com- 
pany structure such as mergers, ac- 
quisitions, or divestitures; changes in 
reporting concepts; and even correc- 
tion of any errors that may have been 
made previously. Thus, there is com- 
parability in the reporting of survey 
data over any 2-year period. To main- 
tain consistency of published data, 
Census adjusts the employment-size 
classification of any company af- 
fected by such changes so that the 
company is tabulated in the same 
employment-size category for two 
consecutive years. 

These adjustments can be examined 
by comparing data for the same year 
reported in two succeeding periods, 
e.g., 1987 data appearing in the 1987 
edition of Research and Development in 
Industry may differ from 1987 data in 
this volume. Totals for broad clas- 
sifications are likely to be very close 
in the two editions; differences are 
more noticeable in the finer detail. 
These differences underscore the 
point that the measures are ap- 
proximate and indicative rather than 
precise. 


historical data revisions 


The published industry R&D sur- 
vey data are revised periodically, 
usually because of changes in the SIC 
code classifications of companies. In 
addition, two other major data 
revisions were made in the data for 
the 1981-87 periods. All of the 
revisions are explained as follows: 


Companies may shift from one SIC 
code into another because of any of 
the following: (1) The growth and/or 
decline of product lines, (2) the 
merger of two or more companies, (3) 
the acquisition of one company by 
another, (4) divestiture, or (5) the for- 
mation of conglomerates. When Cen- 
sus staff are aware of the year in 
which changes #2, #3, #4, or #5 oc- 
curred [respondents are asked on the 
questionnaire about changes in 
ownership], they reclassify that 
firm’s data into the new industry for 
the year the change actually occurred. 
If a change was not discovered until 
the new sample was selected or if it 
could not be determined when a shift 
actually occurred (i.e., #1), other 
methodologies were used to adjust, 
or “backcast,” the data to reflect the 
move of a company out of one in- 
dustry and into another. Since 1967, 
three revisions were made in the data, 
covering the periods 1967-76, 1976- 
81, and 1981-87 


1. The 1967-76 Period 


The SIC codes assigned to com- 
panies in the panel for the years 1967 
through 1975 were based on data 
reported in the 1967 economic census. 
The 1974 SSEL file was used to assign 
SIC codes to companies in the next 
panel chosen for the 1976 survey. 
These codes were used to revise 1975 
data received in the 1976 survey. The 
SIC codes of companies in the 1967 
and 1976 panels were examined to 
determine which companies had 
changed classifications. Since it was 
not known in which year changes ac- 
tually occurred, data of companies 
that had changed SIC codes were 
revised for the years 1968 through 
1974 to smooth the changes over the 
period 1967-76. To illustrate, if a com- 
pany was originally in SIC A in 1967 
but was discovered to be in SIC B in 
1974, its data for 1967-74 were allo- 
cated between the two industries as 
follows: 1967—all of the company’s 
data were retained in industry A; 
1968—14.3 percent of the company’s 
data was allocated to industry B, and 


the remainder retained in industry A; 
1969—28.6 percent was allocated to 
industry B, and the remainder 
retained in industry A;and soon until 
1974, when all of the company’s data 
were allocated to industry B. 


2. The 1976-81 Period 


“Backcasting” revisions in the in- 
dustry R&D data for 1976-80 were 
also made to reflect the classification 
changes revealed in the new sample 
drawn in 1981; however, a different 
methodology was used for the 
revisions. 

When the new panel was selected in 
1981, companies were assigned SIC 
codes from the 1981 SSEL and the 
1981 Enterprise Files. Prior-period 
(1980) data were collected in the 1981 
survey. These data were presumed to 
be more accurate than those collected 
in the 1980 survey because they not 
only reflected updated SIC code clas- 
sifications, but also were obtained 
from a larger panel providing better 
coverage of U.S. industry. Data ob- 
tained for 1976-80 using the panel 
selected in 1976 were revised subject 
to the following constraints: 


a. Data for 1976, revised from the 
1977 survey would remain un- 
changed since this was the first 
year the 1976 panel was used, 
and since that panel was an ac- 
curate reflection of company 
SIC codes in 1976. 

b. Data for 1980 collected in the 
1981 survey would be used in- 
stead of the 1980 data collected 
in the 1980 survey. 


An algorithm was used to link data 
from 1976 with those collected in 
1981, preserving, to the greatest ex- 
tent possible, year-to-year trends in 
data for each industry by revising 
data for the years 1977, 1978, and 
1979. 

The following data elements were 
adjusted using the methodologies 
just described: Funds spent on R&D 
(total, Federal, and companies’ own); 
number of FTE R&D scientists and 
engineers; total and company R&D 
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funds as a percent of net sales; and 
cost per R&D scientist or engineer. No 
adjustments were made in other data 
elements. 


3. The 1981-86 Period 


Similiar “backcasting” revisions in 
the industry R&D data were made in 
1987 for the industry data previously 
reported for the years 1981-80. 
Several other adjustments were made 
in 1987 in addition to the original 
methodology described for the 
revisions made in 1981. 

When the 1987 sample was selected, 
companies were assigned SIC codes 
from the 1987 SSEL File. Companies 
in the sample were asked to submit 
their prior-year (1986) data along 
with the information collected for the 
1987 survey. These “new” 1986 data 
were used in lieu of the data original- 
ly collected in the 1986 survey be- 
cause they reflected updated SIC 
code classifications of companies, 
and also were collected from a much 
larger sample that had been designed 
to provide better coverage of U.S. in- 
dustry, particularly the nonmanufac- 
turing portion. Data obtained for 
1981-86 using the panel selected in 
1981 were revised in 1987 subject to 
the following constraints: 


a. Data for 1981, revised from the 
1982 survey, would remain un- 
changed since this was the first 
year the 1981 panel was used, 
and since that panel was an ac- 
curate reflection of company 
SIC codes in that year. 

b. Data for 1986 collected in the 
1987 survey would be used in- 
stead of the 1986 data collected 
in the 1986 survey. 


There was an increase of $9,265 mil- 
lion between the 1986 data based on 
the old panel, and the 1986 data 
reported by the new panel identified 
in 1987. Most of that aggregate 
revision was caused by the addition 
of new R&D performing firms iden- 
tified through the improved sam- 
pling procedures in 1987. An algo- 
rithm was used to link data from 1981 
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with those collected in 1987, preserv- 
ing to the greatest extent possible, 
year-to-year trends that had pre- 
viously been reported in data for each 
industry by revising data for the 
years 1982, 1983, 1984, and 1985. In- 
terested persons should contact Cen- 
sus to obtain further information 
about the construction and content of 
the algorithm. 


4. Data Reevaluations for 
1987 


Aside from the “backcasting” ad- 
justments made to previously pub- 
lished data based on new information 
discovered in the sample in 1987, 
there was also an additional adjust- 
ment made to 1987 data in 1988, 
based on revised information that 
was received with the 1988 forms: 
Many of the small firms identified in 
the enlarged sample in 1987 were 
receiving this kind of form for the first 
time, and a number of these firms 
were not accustomed to receiving 
questionaires that asked for answers 


rounded to the nearest thousand. 
Consequently, several firms were 
selected for the 1987 panel based on 
the size of their reported R&D pro- 
gram. These same firms realized their 
initial rounding error when they 
received the 1988 form with the im- 
printed prior-year data. The respond- 
ents made revisions to their 1987 data 
when they submitted the 1988 forms; 
these revision: resulted in an ag- 
gregate downward revision of the 
1987 data of $1,717 million. These 
revisions are reflected in the current 
publication. 

Based on all the adjustments listed 
above, chart 2 depicts trends in com- 
pany R&D expenditures for in- 
dividual industries: 


5. Federal Data for 1986 


There will be one additional 
revision to 1986 data that does not 
appear in this volume. Shortly before 
this document was published, NSF 
staff discovered that 1986 data on 
Federal R&D support for industry 
had been miscalculated. Data for a 


Chart 2. Company and other (except Federal) funds for 
R&D performance by selected industry 


Biions of current dollars 


16 


16 


SOURCE: National Science Foundation, SRS 


merger between two companies had 
not been correctly processed, result- 
ing in an overcount of $356 million. 
The 1986 industry R&D total (com- 
pany, Federal, and other funds) 
should be $87,823 million instead of 
$88,179 million, and Federal total 
should be $27,891 million instead of 
$28,247 million. Revised 1986 data 
will be printed in the 1989 edition of 
this report. Published individual in- 
dustry data will not change, because 
data for the affected industry were 
withheld to avoid possible disclosure 
of information about operations of in- 
dividual companies (i.e., these data 
cells are marked with the symbol “D”). 

In addition to Research and Develop- 
ment in Industry: 1988, the following 
NSF publications also contain the 
$356 million overcount: 


a. National Patterns of R&D Re- 
sources: 1990 (NSF 90-316) 
Revised data will be printed in 
the next edition of this report. 

b. Science and Technology Data Book: 
1990 (NSF 90-304) Revised data 
will be printed in the next edi- 
tion of this report. 


A third publication, a Technical Note 
that is a companion to this present 
volume, Estimating Basic and Applied 
Research and Development in Industry: 
A Preliminary Review of Survey Proce- 
dures, in press, contains the corrected 
data. 


survey definitions® 


Research and development—Basic 
and applied research in the sciences 
and engineering and the design and 
development of prototypes and 
processes. This definition excludes 
quality control, routine product test- 
ing, market research, sales promo- 
tion, sales service, other nontech- 
nological activities or routine 
technical services, and research in the 
social sciences or psychology. 


For more detailed definitions, as well as the instruc- 
tion sheet sent to survey respondents, see section D. 


Basic research—Original inves- 
tigations for the advancement of 
scientific knowledge not having 
specific immediate commercial 
objectives, although such inves- 
tigations may be in fields of 
present or potential interest to the 
reporting company. 

Applied research—Investigations 
for the discovery of new scientific 
knowledge having specific com- 
mercial objectives with respect to 
products or processes. This defini- 
tion differs from that of basic re- 
search chiefly in terms of the objec- 
tives of the reporting company. 
Development—Technical ac- 
tivities of a nonroutine nature con- 
cerned with translating research 
findings or other scientific 
knowledge into products or 
processes. Not included are 
routine technical services to cus- 
tomers or other activities excluded 
from the foregoing definition of 
R&D. 


See next subsection, Explanation of 
Tabular Data, for a discussion of the 
format in which these data are being 
published. 

Full-time-equivalent (FTE)—The 
number of scientists and engineers in 
the company who are assigned full 
time to R&D projects together with 
the fraction of total work time spent 
on R&D projects by non-full-time 
R&D scientists and engineers. 

Funds for r&d—Operating expen- 
ses incurred by a company in the con- 
duct of R&D in its own laboratories 
or other company-owned or 
-operated facilities. These expenses 
include wages and salaries, materials 
and supplies consumed, property 
and other taxes, maintenance and 
repairs, depreciation, and an ap- 
propriate share of overhead, but ex- 
clude capital expenditures. Except 
where indicated in table B-1, all funds 
for R&D performance are expressed 
in current, rather than constant, dol- 
lars. 

Company (and other) funds for 
r&d—Cost of R&D actually per- 
formed within the company, and 
funded by the company itself or by 


other non-Federal sources via con- 
tract. These data therefore do not in- 
clude the cost of R&D supported by 
companies but contracted to outside 
organizations, such as research in- 
stitutions, universities and colleges, 
nonprofit organizations, or (to avoid 
double-counting) other companies. 
Since it is a survey of R&D per- 
formers, industrial firms that under- 
take R&D supported by outside or- 
ganizations do report the funds 
received in payment for the R&D 
work they perform. These monies are 
classified under the industries of the 
performing companies. 

Federal funds for r&d—Represents 
receipts for R&D performed by the 
company on Federal R&D contracts 
or subcontracts and R&D portions of 
procurement contracts and sub- 
contracts. 

Federally funded research and 
development centers (FFRDCs)— 
R&D-performing organizations ad- 
ministered by industrial, educational, 
or other institutions on a nonprofit 
basis, exclusively or substantially 
financed by the Federal Government. 
FFRDCs are supported by the Federal 
Government either to meet a par- 
ticular R&D objective or, in some in- 
stances, to provide major facilities at 
universities for research and as- 
sociated training purposes. R&D ex- 
penditures of the FFRDCs that are 
industry-administered are included 
with the Federal R&D data of the in- 
dustry classification of each of the ad- 
ministering firms. 

R&D scientists and engineers-— 
The January number of those 
engaged full time in R&D and the 
full-time equivalent of those working 
part time in R&D. Scientists and en- 
gineers are defined as persons 
engaged in scientific or engineering 
work at a level that requires 
knowledge of physical, life, engineer- 
ing, or mathematical science 
equivalent at least to that acquired 
through completion of a 4-year col- 
lege program with a major in one of 
those fields. 

Employment—Total number of 
persons domestically employed by 
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R&D-performing companies in all ac- 
tivities during the pay period that in- 
cludes the 12th of March. These data 
are not completely comparable with 
the data on R&D scientists and en- 
gineers described in the foregoing 
paragraph because the earlier data 
are collected for January of each year. 

Net sales and receipts—Recorded 
dollar values for goods sold or ser- 
vices rendered by R&D-performing 
companies to customers (outside the 
company), including the Federal 
Government, less such items as 
returns, allowances, freight, charges, 
and excise taxes. Domestic intracom- 
pany transfers and sales by foreign 
subsidiaries are excluded, but trans- 
fers to foreign subsidiaries and export 
sales to foreign companies are in- 
cluded. 

Geographic area covered—in- 
cludes only those operations located 
in the 50 States and the District of 
Columbia. 


explanation of 
tabular data 


Classification of reporting units— 
The basic reporting unit is the com- 
pany or corporate family that in- 
cludes all establishments under 
common ownership or control. All 
R&D expenditures and all scientists 
and engineers of each pre] are 
classified into a single SIC cod 
size-category. 

Industry classification—Census 
staff assigned an enterprise-level SIC 


*Company-sponsored R&D performed outside the 
United States by foreign subsidiaries of U.S. domestic 
companies is reported in table B-10 but excluded from 
all other tables. 

”An exception was made for most of the companies 
classified in SIC code 13 (oil and gas extraction) and 
SIC code 50 (wholesale trade, aurable goods). Because 
the R&D activity of these companies is in manufactur- 
ing product areas rather than service areas, their R&D 
expenditures were included with the SIC classifica- 
tions of the manufacturing codes which encompassed 
the highest dollar-value of their payroll. The R&D of 
all such firms in SIC 13 were included with the firms 
in SIC 29 (petroleum). There were several manufac- 
turing SIC codes that received the R&D expenditures 
of these types of firms in SIC 50. 
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code to each company. A single SIC 
code was assigned to multiestablish- 
ment companies, based on the code 
which represented the most 
dominant aggregated activity for that 
firm (in terms of total payroll.)’ Data 
for the following industry groupings 
[with SIC code(s) shown in paren- 
theses®] are published in this report: 


Food and tobacco (20,21) 
Textiles and apparel (22,23) 
Lumber, wood products, and fur- 
niture (24,25) 
Paper and allied products (26) 
Chemicals and allied products (28) 
Industrial chemicals (281-82,286) 
Drugs and medicines (283) 
Other chemicals (284-85,287-89) 
Petroleum ing and extraction 
(13,29) 
Rubber products (30) 
Stone, clay, and glass products (32) 
Primary metals (33) 
Ferrous metals and products 
(331-32,3398-99) 
Nonferrous metais and products 
(333-36) 
Fabricated metal products (34) 
Machinery (35) 
Office, computing, and account- 
ing machines (357) 
Other inery, except electri- 
cal (351-56,358-59) 
Electrical equipment (36) 
Radio and TV receiving equip- 
ment (365) 
Communication equipment 
(366) 
Electronic components (367) 
Other electrical equipment (361- 
64,369) 
Transportation equipment (37) 
Motor vehicles and motor 
vehicles equipment (371) 


®*When the sample was drawn in 1987, the 1972 SIC 
code numbers were in effect. For the convenience of 
researchers who may want to cross-reference these 
data with current data from other sources, the stubs 
of the tables contain the new SIC codes. Thus, in table 
B-1, research and laboratories are listed 
under the 2-digit SIC code 87, although they carried 

an SIC code of 73 when they were originally selected. 
Until 1984, tobacco products (SIC 21) was included 
with “other manufacturing industries.” 


Other transportation equipment 
(373-75,379) 
Aircraft and missiles (372,376) '° 

Professional and scientific instru- 
ments (38) 

Scientific and mechanical 
measuring instruments (381- 
82) 

Optical, surgical, photographic, 
and other instruments (383- 
87) 

Other industries’ — 
printing and publishing (27), 
leather products (31), and mis- 
cellaneous manufacturing in- 
dustries (39) 

Nonmanufacturing industries— 
mining (10-11,14); construction 
(15-17); transportation, commu- 
nications, electric, gas, and san- 
itary services (40-42,44-49); 
wholesale and retail trade (50- 
51,53-54,56); finance, insurance, 
and real estate (60,62-63); per- 
sonal and business services (72- 
73); motion pictures (78); health 
services (806-07); and engineer- 
ing, accounting, research, 
management, and related ser- 
vices (87) 


Company size-class—Companies 
are categorized by their total number 
of domestic employees. The follow- 
ing are the six company size-classes 
used in this report: fewer than 500 
employees; 500 to 999 employees; 
1,000 to 4,999 employees; 5,000 to 
9,999 employees; 10,000 to 24,999 
employees; and 25,000 or more 
em 

Cost per R&D scientist or en- 
gineer—The number of FTE R&D 
scientists and engineers used to es- 
timate the cost per R&D scientist or 
engineer for 1978-88 is the arithmetic 
mean of the numbers of FTE R&D 
scientists and engineers reported for 
January in two consecutive years. 
This number is then divided into the 
total R&D expenditures of the earlier 


“Companies primarily engaged in the manufacture 
of ordnance and accessories, including complete 
guided missiles, are grouped with companies 
primarily engaged in the manufacture of aircraft and 
parts because of the close similarity of their R&D 
activities. 


year, and the ratio is attributed to the 

earlier year. For example, the mean of 

the numbers of FTE R&D scientists 
and engineers in January 1988 and 

January 1989 is divided into total 1988 

R&D expenditures for a total cost per 

R&D scientist or engineer in 1988. 
Method of computation—Because 

of rounding, detailed statistics in 

tables may not add to totals or subto- 
tals. Also, percentages were calcu- 
lated on the basis of thousands of dol- 
lars and may differ from those based 
on rounded figures shown. 
Nonavailability of statistics—Cen- 
sus staff conduct the survey under 

Title 13 of the U.S. code which 

prohibits publication or release of 

data that may reveal information 
about individual companies. There- 
fore, some of the Detailed Statistical 

Tables, section B, contain one or both 

of the following footnotes: 

e “(D),” which is used to indicate 
data are being withheld to avoid 
possible disclosure of information 
about operations of individual 
companies. This occurs when a 
small number of companies, usual- 
ly one or two, accounts for a 
percentage of the R&D funds or of 
scientists and engineers in a par- 
ticular data cell. The tables most 
often affected by this rule are those 
that contain data on Federal sup- 
port to companies for R&D perfor- 
mance; and 

e “(S),”” which is used to indicate that 
the imputation rate—the percent- 


age of the statistic not reported by 
respondents and consequently es- 
timated by Census staff—exceeds 
50 percent for that item. Users 
should consult table A-2 for im- 
putation rates for specific items. 


Although publication of data may 
be withheld from certain cells, they 
are always included in totals. In some 
instances, data withheld because of 
high imputation rates (footnote refer- 
ence “(S)”) can be derived by subtrac- 
tion from higher-level totals. In such 
cases, the user should be aware that 
the derived numbers are statistically 
unreliable. In no instance can data be 
derived that would disclose opera- 
tions of individual companies (foot- 
note “(D)”). 

Procedure for publication of detail 
on basic research, applied research, 
and development (character of 
work) expenditures—Over the years 
there have been concerns about the 
response rate for questions on basic 
research, applied research, and 
development data, and about the 
ability of Census to produce es- 
timates of national totals for these 
data items having low response rates. 
There is a two-fold difficulty in col- 
lecting these character-of-work 
details: (1) To minimize reporting 
burden, the non panel firms in the 
sample, which are small in terms of 
R&D expenditures, do not receive a 
questionnaire asking for the break- 
down of their R&D expenditures into 
character of work categories. (2) 


There is a relatively low response rate 
for these data items from the com- 
panies which are asked to provide a 
breakdown of their R&D into basic 
research, applied research, and 
development expenditures. Conse- 
quently, Census distributed only ap- 
proximately 70 percent of total es- 
timated industrial R&D into these 
character of work categories. Census 
did not distribute the remaining 30 
percent of industrial R&D; as a result, 
character-of-work tables have not 
been published in the Research and 
Development in Industry for the past 
three years. 

For the first time, however, data on 
industrial basic research, applied re- 
search, and development expendi- 
tures are being published in a 
separate technical report, Estimating 
Basic and Applied Research and Develop- 
ment in Industry: A Preliminary Review 
of Survey Procedures, in press. The 
report contains several versions of 
tables showing data for 1986, 1987, 
and 1988. The tables illustrate how 
estimated figures for basic research, 
applied research, and development 
can vary depending on assumptions 
made about the Census’ “not- 
distributed” category of R&D expend- 
itures. Explanations of the assump- 
tions underlying different estimates 
are provided, along with an overview 
of the Survey of Research and 
Development in Industry and an ex- 
planation of some general problems 
of missing information. 
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section b 


detailed statistical tables 


document. 


To obtain accurate historical data, use only the latest detailed statistical tables 
and not data published earlier. Data in trend tables are assembled from the most 


recently completed survey cycle. Data for prior years are reviewed for consis- 


tency with current-year responses and revised when necessary. For that reason, 
references to prior-year data should be restricted to those published in this 


Data on all tables are reported in 
terms of current dollars. For the con- 
venience of the researcher, constant 
dollars are also presented in one sum- 
mary trend table, table B-1. 

Because of rounding, details may 
not add to totals. 

Percentages were caiculated on the 
basis of thousands of dollars and may 
differ from those based on the 
rounded figures shown. 

The publication or release of data 
that may reveal information about in- 
dividual companies is prohibited by 
law. Therefore, on some tables, the 
symbol “(D)” is used to indicate that 
data are being withheld to avoid pos- 
sible disclosure of information of in- 
dividual companies. This occurs 
when a small number of companies 


accounts for a large percentage of the 
data in a particular cell. 


Footnote reference “(S)” is used to 
indicate that the imputation rate— 
the percentage of the statistic es- 
timated by Census staff—exceeds 50 
percent. This means respondents 
failed to provide data for that item on 
the questionnaire. Interested users 
should consult table A-2 for imputa- 
tion rates for specific items. 

Although publication of data may 
be withheld from certain cells, the 
data are always included in totals. In 
some instances, data withheld be- 
cause of high imputation rates (foot- 
note “(S)”) can be derived by subtrac- 
tion from higher-level totals. In such 
cases, the user should be aware that 
the derived numbers are statistically 
unreliable. In no instance can data be 
derived thst would disclose opera- 
tions of individual companies (foot- 
note “(D)”). 


Short'y before publication of this 
document, NSF staff discovered that 
an error in processing 1986 data had 
been made, resulting in an overcount 
of $356 million. The 1986 industry 
R&D total (company, Federal, and 
other) funds should actually be 
$87,823 million instead of $88,179 
million printed in this report, and the 
Federal total should be $27,891 mil- 
lion instead of $28,247 million. The 
data will be corrected in future publi- 
cations. No change will be made to 
published individual industry data, 
however, because data for the af- 
fected industry were withheld to 
avoid possible disclosure of informa- 
tion about operations of individual 
companies (footnote reference 
“(D)"). 
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Table B-1. Trends in industrial R&D performance, by source of funds: 1953-88; estimated 1989-90 


[Dollars in millions) 


Total R&D Federal Company (1) 
Year Current Constant Current Constant Current Constant 
dollars 1982 dollars 1982 dollars 1982 
dollars dollars dollars 
PPT TTTT TTT TTT Teele $3,630 $14,021 $1,430 $5,523 $2,200 $8,497 
Bc occccoccoecccoeesooccesoooss 4,070 15,475 1,750 6,654 2,320 8,821 
Bic occcccocoooococscoocoeooores 4,640 17,090 2,180 8,029 2,460 9,061 
BEc cccccccceceecoocoooeoeoeoses 6,605 23,530 3,328 11,856 3,277 11,674 
PPT TTT TTT TTT TT TTT Tee 7,731 26,585 4,335 14,907 3,396 11,678 
BEe cocccccccccccoooeoooosooooes 8,389 28,274 4,759 16,040 3,630 12,235 
Bao cccccccococooooesooeoooooses 9,618 31,597 5,635 18,512 3,983 13,085 
BEE c coccccccecocoeoooconceesooces 10,509 33,955 6,081 19,648 4,428 14,307 
Bc ccccccccceccoooeceoooooooeoecs 10,908 34,917 6,240 19,974 4,668 14,942 
Bic cocccccccceseooooooocoeoosces 11,464 35,892 6,434 20,144 5,029 15,745 
0 PPPPPPPTTTTTTTT TTT TTT Teele 12,630 38,981 7,270 22,438 5,360 16,543 
PPT TTTTTTTTT TTT TTT Tee 13,512 41,032 7,720 23,444 5,792 17,589 
SPPPPPTTTTTITTTTTTTTrTrrereereee 14,185 41,992 7,740 22,913 6,445 19,079 
SPPTTTTTrTrsrr+esprespreee 15,548 44,474 8,332 23,833 7,216 20,641 
 PFPPPTTTTIITITTT TTT TTT Tee 16,385 45,590 8,365 23,275 8,020 22,315 
 PPPFPPPTTTTTTTTTTTTTrTrrTT Tee 17,429 46,194 8,560 22,688 8,869 23,506 
| SPPPPPYTTTTITITITITITITITTTy 18,308 46,023 8,451 21,244 9,857 24,779 
: PPPPTTTITITITITITTrrrrrrree 18,067 42,986 7,779 18,508 10,288 24,478 
 PPPPPPPTTTTITITITTrrr+r+rreee 18,320 41,280 7,666 17,274 10,654 24,006 
SPPPPYYTTITTTTITTTTTTTrrrrTee 19,552 42,056 8,017 17,245 11,535 24,812 
| » PP PPPPPPTTTTTTTTITITrrrrrrree 21,249 42,893 8,145 16,441 13,104 26,451 
\ | PPPPPTTITITITITITITrrrrreee 22,887 42,415 8,220 15,234 14,667 27,181 
|  SPPPYTTITITITITITITITITTTTTTe 24,187 40,781 8,605 14,509 15,582 26,272 
| PPPPTTTTTITITITirrrrr+rrr+ee 26,997 42,805 9,561 15,159 17,436 27,645 
|) PPT TTTTTTTITiITrrrrrrree 29,825 44,330 10,485 15,584 19,340 28,746 
| WPPPYTTTTITTITITITirrrr+rr++Tee 33,304 46,115 11,189 15,493 22,115 30,622 
| PPPPYTTITITITITITTT eeTrTrTiTrTTe 38,226 48,652 12,518 15,932 25,708 32,720 
| PPPPYYTTITITITITITITITITITTTy 44,505 51,919 14,029 16,366 30,476 35,553 
| FPPPPPPTTTTTITITTTTrrrerereeTee 51,816 55,140 16,382 17,435 35,428 37,705 
\ FPPPPPPYTTTTTITITITITITITT TE 58,650 58,650 18,545 18,545 40,105 40,105 
| FPPPPPYTTITITITITITITITITITE 65,268 62,842 «0,680 19,911 44,588 42,931 
|  PPPPYTTTITITITITITITITTTTTTrTe 74,800 69,433 23,396 21,717 51,404 47,716 
| PPPPYTTTITITITITITITITTTrTrrTee 84,239 75,925 27,196 24,512 57,043 51,413 
|  PPPPYTTTTTITITITITITITTTTTT ee 88,179 77,472 28,247 24,817 59,932 52,655 
|  PPPPYTTITITITITITITITTTTTT Te 94,117 80,168 31,311 26,670 62,806 53,497 
| FPPPPPTTTTTITITITITITITITITT LE 99,422 81,977 32,959 27,176 66,463 54,801 
1989 (NSF estimate)... .......se6- 103,000 81,333 34,200 27,006 68 ,800 54,327 
1990 (NSF estimate)... ....sssuee 108,150 81,950 35,650 27,014 72,500 54,937 


(1) Company funds include funds for industrial R&D work performed within company facilities from 
all sources except the Federal government. The sources may comprise outside organizations such as 
research institutins, universities and colleges, other nonprofit organizations, other companies, and 
and state governments, as well as companies’ own funds. Company-financed R&D not performed within 
the company is excuded. 


Hotes: NSF estimates are published in National Patterns of R&D Pesources: 1990 
The 1982 GHP implicit price deflator was used t< convert current to constant dollars. 


SOURCE: National Science Foundation, SRS 
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Table B-2. Selected data for R&D-performing companies by industry: 1987-88 
[Dollars in millions] 
R&D scientists Domestic 
sIc R&D Funds Domestic & engineers employment 
Industry(1) code Total Federal Company net sales {in thousands] 
January March 
1987 1988 1987 1988 1987 1988 1987 1988 1988 1989 1987 1988 
nc cocecccecceceescoeoeecceeceoooeeeeccoooeooecoooooooeee $94,117 $99,422 $31,311 $32,959 $62,806 $66,463 $2,282,903 $2,338,884 708.6 724.9 17,633 17,000 
Food and kindred products.............-.eeee00:5 20 852 844 2 (D) 850 (D) 185,152 198 ,563 (S) (D) 1,152 1,124 
Tobacco manufactures. .........00ccccccececeees 21 371 (D) 0 0 371 (D) 34,241 34,650 2.1 (D) 155 159 
Textile mill products.............ccceeeeceees 22 185 (D) 0 (D) 185 142 41,035 (Ss) 1.8 (S) 451 (S) 
CNN. cc cneebeoceeeeces cocecesesesoosesoeces 23 (D) (D) (D) (D) 46 38 12,644 (S) 0.6 (S) 203 (S) 
Lumber and wood preducts, except furniture. Zea 41 45 0 0 41 45 9,736 9,858 0.4 (Ss) 79 80 
Furniture and fixtures...........2cccececeeees 25 99 (D) 0 (D) 99 110 15,579 14,543 0.9 (Ss) 175 178 
Paper and allied products............seeeeee0% 26 (D) (D) (D) (D) 603 657 104,152 87,273 6.1 (S) 559 558 
Printing, publishing, and allied industries... 27 (D) (D) (D) (D) 154 142 23,942 22,361 (S) (Ss) 247 226 
Chemicals and allied products..............++:. 28 9,878 10,774 192 195 9,685 10,580 187,751 198 ,368 75.8 77.4 1,091 1,064 
Petroleum refining and extraction............. 13,29 1,897 1,958 14 21 1,883 1,937 182,068 182,652 9.5 10.0 454 412 
Rubber products... .......ccccccccccccccccccces 30 (D) (D) (D) (D) 635 651 38,572 39,837 (S) (Ss) 491 (8) 
Leather and leather products.............e+++: 31 19 17 0 0 19 17 1,889 1,416 (S) (Ss) 14 (Ss) 
Stone, clay, and glass products............... 32 998 (D) 10 (D) 988 945 38,988 36,936 8.6 8.3 357 314 
Primary metals... .....cccccccccccccccccecceees 33 744 663 19 21 725 643 80,317 79,029 5.6 5.6 481 436 
Fabricated metal products............eeeeeeees 34 949 951 150 142 799 808 64,093 60 , 942 10.5 (S) 601 575 
Pn ccoccccccccececcococcessoosoeooooees 35 (D) (D) (D) (D) 10,819 12,132 152,691 162,199 98.4 99.7 1,450 1,454 
Electrical equipment ..........cccceeecccecees 36 16,053 16,744 §$,452 5,551 10,602 11,193 195,514 206,281 132.5 139.9 2,010 1,965 
TL@NSPOTTAtion... 1... cece cece ceecccccececeees 37 (D) (D) (D) (D) 13,593 14,009 395,982 406,726 1868.2 192.8 2,739 2,574 
Professional and scientific instruments....... 38 5,264 5,561 273 215 4,991 5,346 66,623 72,256 (S) (S) 632 631 
Miscellaneous manufacturing industries........ 39 (D) (D) (D) (D) 221 218 9,309 9,285 4.2 (Ss) 92 89 
Communication services. ........ccccccccccccees 48,part 737 1,503 1,398 418 276 1,085 1,122 59,039 76,530 10.3 9.2 466 486 
Electric, gas, and sanitary services.......... 49 266 256 11 21 255 235 141,882 151,595 1.7 1.7 564 573 
Computer programming, data processing, other 
computer-related, engineering, architectural, 
and surveying services............ceeeeeeeees part 737,871 3,805 3,874 1,392 1,507 2,413 2,367 32,952 35,315 53.6 (S) 405 402 
Hospitals; medical and dental laboratories.... 806-07 121 151 3 2 118 149 6,087 6,519 1.7 (S) 946 947 
Research, development, and testing services... 873 919 907 343 247 576 660 10,420 10,440 9.1 9.1 25 24 
Other nonmanufacturing industries............. 10-11,14-17,40- 2,076 2,132 1,027 1,090 1,049 1,042 192,244 180,490 26 29 1,959 1,614 


42,44-47,50-51, 


53-54 ,56,60,62- 


63,72-73,78, 
872,874 


(1) Industries, industry groups, and product fields shown separately are classified according to Standard Industrial Classification (SIC) manual codes. 


(D) Data have been withheld to avoid disclosing operations of individual companies. 


(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE : 


National Science Foundation, SRS 
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Table B-3. 


Industry and size of company 


Distribution by industry 


Food, kindred, and tobacco products(1)................ 
Textiles and apparel........... ccc ccccc ec cccencccccees 
Lumber, wood products, and furniture.............+.++:. 
Paper and allied products.............cccececccccccees 
Chemicals and allied products.............-cceceeeeees 


Petroleum refining and extraction..............-seeee08:. 
Rubber products. ..nccccccccccccccccccccccccccccccccece 
Stone, clay, and glass products.............eeeeeeeees 
Primary metals...........ese000. WYTTTTITITTTT TTT TTT Te 


Ferrous metals and products.............cseeeeeeeees 
Nonferrous metals and products..............sseeee0% 


Office, computing, and accounting machines.......... 
Other machinery, except electrical..............+0+: 


Electrical equipment.......... cc cccccccccccccccceceees 


Radio and TV receiving equipment................605: 
Communication equipment.............ceeeeecccccccecs 


Electronic components. ............sccccecccecccceees 
Other electrical equipment..............eeeceeceeees 


Transportation equipment............cceccccccccccecees 
Motor vehicles and motor vehicles equipment......... 
Other transportation equipment.............-eeeeeeee 


Aircraft and missiles...........cccccccccccccccccccees 


See footnotes at end of table 


SIC code 


284-85 , 287-89 
13,29 

30 

32 

33 


331-32, 3398-99 
333-36 


34 
35 


357 
351-56, 358-59 


365 
366 


367 
361-64, 369 


37 
371 


373-75,379 
372,376 


1978 


$33,304 


314 
246 


384 
4,283 


2,883 
1,400 


6,507 


130 
2,999 


902 
2,476 


11,546 
3,879 


131 
7,536 


1979 


$38,226 


528 
101 
139 
445 
4,038 


1,962 
1,517 
359 
1,262 
$77 
356 
634 


375 
259 


455 
4,825 


3,214 
1,611 


7,824 


245 
3,635 


1,169 
2,775 


12,709 
4,509 


159 


BI 


Total (company, Federal, and other) funds for industrial R&D performance by industry: 


1980 


$44,505 $51,810 


620 
115 
148 
495 
4,636 


2,197 
1,777 
662 
1,552 
656 
406 
728 


443 
285 


550 
5,901 


3,962 
1,939 


9,175 


556 
4,024 


1,547 


14,315 
4,955 


162 


1978-88 


1981 1982 
$58,650 

(D) (D) 
(D) (D) 
161 159 
(D) 566 
5,625 6,604 
2,802 3,206 
(D) (D) 
(D) (D) 
(D) (D) 
(D) (D) 
(D) (D) 
878 987 
(D) (D) 
(D) (D) 
624 625 
6,818 8,078 
(D) (D) 
(D) (D) 
10,329 10,923 
(D) (D) 
4,758 5,839 
1,573 1,740 
(D) (D) 
(D) (D) 
4,806 4,797 
(D) (D) 


[Dollars in millions] 


1983 


$65,268 


(D) 
(D) 
152 
(D) 
7,185 


3,214 
(D) 
(D) 
(D) 
(D) 
(D) 

1,085 


(D) 
(D) 


701 
9,027 


(D) 
(D) 


12,681 


(D) 
7,298 


2,169 
(D) 


(D) 
5,318 


(D) 


1984 


$74,800 


(D) 
(D) 
143 
(D) 
7,927 


3,240 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 


(D) 
336 


842 
10,504 


(D) 
(D) 


13,778 


(D) 
8,685 


2,831 
(D) 


(D) 
6,057 


(D) 


1985 


$84,239 


(D) 
(D) 
147 
(D) 
8,540 


3,498 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 


(D) 
416 


829 
12,216 


(D) 
(D) 


14,432 


(D) 
9,397 


3,385 
(D) 


(D) 
6,984 


(D) 


1986 


$88,179 


(D) 
(D) 
144 
(D) 
8,843 


3,552 
3,658 
1,633 
(D) 
(D) 
950 
(D) 


(D) 
458 


895 
(D) 


(D) 
2,396 


14,980 


133 
9,669 


(D) 
(D) 


31,275 
(D) 


(D) 


9,198 11,968 14,451 15,406 18,858 22,231 21,050 


1987 


$94,117 


1,223 
(D) 
140 
(D) 

9,878 


3,901 
(D) 
(D) 

1,897 
(D) 


998 
744 


(D) 
(D) 


949 
(D) 


(D) 
2,605 


16,053 


143 
10,311 


4,342 
1,257 


34,377 
(D) 


(D) 
24,488 


1988 


$99,422 


(D) 
(D) 
(D) 
(D) 
10,774 


3,959 
4,737 
2,078 
1,958 
(D) 
(D) 
663 


260 
403 


951 
(D) 


(D) 
2,766 


16,744 


138 
10,387 


5,039 
1,180 


36,224 
(D) 


(D) 
25,667 


Table B-3. Total (company, Federal, and other) funds for industrial R&D performance by industry: 1978-88 (continued) 


{Dollars in millions] 


Industry and size of company SIC code 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 


Distribution by industry 


Professional and scientific instruments..............:; 38 $1,998 $2,505 $3,029 $3,614 $3,930 $4,266 $4,602 §5,013 $5,103 $5,264 $5,561 
Scientific and mechanical measuring instruments..... 381-82 670 950 1,352 (D) (D) (D) (D) (D) (D) (D) (D) 
Optical, surgical, photographic, and other 

SRORTUMIETRRs ccc ccccccccccccccescccccccocccccoeeeoes 383-87 1,328 1,555 1,677 (D) (D) (D) (D) (D) (D) (D) (D) 
Other manufacturing industries (1)..........2.seeeeeee 27,31,39 266 288 364 (D) (D) (D) (D) (D) 382 (D) (D) 
Nonmanufacturing industries............secececccseeees 10-11,14-17,40- 1,229 1,540 1,815 1,906 2,472 3,337 4,905 6,714 7,446 8,690 68,718 

42,44-51,53-54, 

56,60 ,62-63, 72- 

73,78,806-07 ,87 


Distribution by size of company 
[Based on number of employees) 


Less thar 500... ... ccc cece cece cence cece nse e eee eees seeeeeeeeeeesees 1,438 1,764 2,065 2,305 2,934 4,422 4,402 5,866 7,071 £7,603 (S) 
SOO CO 99D... cccccccccccccccccccccccccccccccccccces cocsseeseseseece 1,439 1,648 1,902 1,911 1,740 
1,000 Co 4,999... cree ccc ec cece cence neeseeesees © cccccccccccccecs 1,931 2,483 2,701 3,148 3,864 4,178 5,520 6,240 7,472 8,129 8,391 
$,000 CO 9,999... crc c ccc ence ccc cen e nce eeeeneeeeeees eeereseeeseseees 1,551 1,691 2,028 2,988 2,751 2,798 3,251 4,022 4,251 4,488 5,571 
10,000 CoO 264,999... cree c ccc c cece cnc ceeen nsec eeeees eeeeeeeseseeeees 4,278 5,191 6,017 6,762 7,943 9,499 11,351 11,109 10,493 12,480 11,564 
25,000 OF MOTE... 1... cece cece e cece eeseceseseees cc ee cccccccccccccess 24,106 27,097 31,693 36,607 41,156 44,372 48,837 55,354 56,991 59,506 64,704 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(1) Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries." 


SOURCE: National Science Foundation, SRS 


Table B-4. 


Industry 


Food, kindred, and tobacco products.............-- 
Textiles and apparel... ..... 2.2.2 cece cece ceeceeees 
Lumber, wood products, and furniture.............-- 
Paper and allied products...........--seseeeeceees 
Chemicals and allied products.............+++++++: 


Ferrous metals and products.............++eeee+ 
Nonferrous metals and products..............+.+.+- 


Electrical equipment...........-.- cece eeeeeeeeeeee 


Radio and TV receiving equipment...............-- 
Communication equipment... .........seeeeeeeecees 
Electronic components. ..... 2... 0. .seeceeceeenees 
Other electrical equipment...........---eeeeeues 


Transportation equipment...............eseeeeeeees 
Motor vehicles and motor vehicles equipment..... 
Other transportation equipment...............++- 
Aircraft and missiles... . 2... 2. ccc cece ceenenncee 


See footnotes at end of table 


SIC code 


284-85 ,287-89 


13,29 
30 
32 
33 


331-32, 3398-99 
333-36 


34 
35 


357 
351-56, 358-59 


36 


365 
366 
367 
361-64 , 369 


37 
371 


373-75,379 
372,376 


(D) 


10,774 


3,959 


& 


,737 


2,078 


1,958 


(D) 
(D) 
663 


260 
403 


951 
(D) 


(D) 


2,766 


16,744 


138 


10,387 
5,039 
1,180 


36,224 


(D) 
(D) 


25,667 


AQ 


Less than 
500 
employees 


(S) 


Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 


1988 


[Dollars in millions] 


Companies with total employment of-- 


500 to 
999 


employees 
$1,740 


(S) 
(S) 

9 
(S) 
(D) 


(D) 
(D) 
71 


(D) 
(D) 
(S) 
(D) 


(D) 
(S) 


(D) 
432 


280 
152 


295 


(D) 
87 
(D) 
71 


1,000 to 
4,999 
employees 


$8,391 


127 
(D) 
61 
81 
1,718 


(D) 
(D) 
450 


(D) 
(D) 

40 
(D) 


(D) 
(D) 


(D) 
1,478 


(D) 
(D) 


1,178 


13 
379 
(D) 
(D) 


(D) 
(D) 


24 
174 


5,000 to 


(D) 
1,302 


1,112 
190 


10,000 to 
24,999 
employees 


25,000 or 
more 
employees 


$64,704 


815 
(S) 


7,660 
‘D) 


11,024 
0 

(D) 
2,179 
(D) 


(D) 


1X4 


Table B-4. Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 


Industry SIC code 
Professional and scientific instruments........... 38 
Scientific and mechanical measuring instruments. 381-82 
Optical, surgical, photographic, and other 
(Tl 7 PPP PrrrTrTrrrrreerrsrrresrrerrrrirrr ee 383-87 
Other manufacturing industries............sseeee0% 27,31,39 
Nonmanufacturing industries. ..........seeeeeeeeeee 10-11,14-17,40- 


42,44-51,53-54, 
56,60 ,62-63,72- 
73,78,806-07 ,87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 


(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Foundation, SRS 


Total 
funds 


$5,561 
(D) 
(D) 


(D) 
8,718 


Less than 
500 


employees 
(S) 
303 
(S) 


(D) 
(S) 


AY 


1988 (continued) 


[Dollars in millions] 


Companies with total employment of-- 


500 to 
999 


employees 
(D) 

69 

(D) 


(D) 
466 


1,000 to 
4,999 
employees 
$555 

(D) 

(D) 


(D) 
2146 


5,000 to 
9,999 
employees 
(D) 


(D) 


10,000 to 
24,999 
employees 


(D) 


25,000 or 
more 
employees 
(D) 

(D) 

(D) 


(D) 
(D) 


TO TT 


Table B-5. Total (company, Federal, and other) funds for industrial R&D performance by industry, size of R&D progras, and size of company: 1988 


Size of R&D program [Dollars in thousands] 


Less than $200 to $1,000 to $10,000 to $100,000 or 
Industry and size of company SIC code Total $200 $999 $9,999 $99,999 more 


(Dollars in aillions] 


Total... oc ccc ccc ccc cece ccccccccccccccccseeees sosccessesesesess $99,422 (Ss) (Ss) $6,476 $13,005 $76,626 

Food, kindred, and tobacco products........-----++++- 20,21 (D) (Ss) (Ss) 143 722 (D) 
Textiles and apparel ......---------eeee cece eeerreeees 22,23 (D) (D) (Ss) 77 76 0 
Lumber, wood products, and furniture........--------- 24,25 (D) (D) 15 56 81 0 
Paper and allied products. .......-----+--++eseseeeres 26 (D) (Ss) (Ss) 76 411 (D) 
Chemicals and allied products. .....--------eseeeeeees 28 10,774 (Ss) (Ss) 641 1,715 8,147 
Industrial chemicals... ......----sseeeeeecereeeeeee 281-82 , 286 3,959 (D) (D) 113 858 2,969 
Drugs and medicines... ....-------sseeseeeereseences 283 4,737 (s) (Ss) 56 327 4,302 
Other chemicals. ......--- seen e cece cece eeeeeeeeneee 284-85 , 287-89 2,078 (D) (D) 472 530 876 
Petroleum refining and extraction. .......---++++++++5 13,29 1,958 (Ss) (Ss) 30 $31 1,390 
Rubber products... ~~... ---eececcecccerseeeeresceeeees 30 (D) (Ss) (Ss) 106 277 (D) 
Stone, clay, and glass products. ......---++++ssseeees 32 (D) (Ss) (Ss) 52 (D) (D) 
Primary metals... .. ~~... eee c ec cccccseeeeeeeeneseeees 33 663 (D) (s) 118 386 (D) 
Ferrous metals and products... ....---+-sseseeeeeees 331-32, 3398-99 260 (Ss) (Ss) 45 197 0 
Nonferrous metals and products... ....----+-+++eeees 333-36 403 (D) (Ss) 73 189 (D) 
Fabricated metal products. ......-----eeeeeseecccceces 3a 951 (D) (Ss) (8) 408 (D) 
Machinery... ....-- ees ecccceceeccereneseeeesesenseeees 35 (D) (Ss) (Ss) 995 2,465 (D) 
Office, computing, and sccounting mechines......... 357 (D) (D) (Ss) 478 1,228 9,026 
Other machinery, except electrical...........++++++ 351-56, 358-59 2,766 (D) (Ss) $17 1,237 (D) 
Electrical equipment... ....----ecceeeeseseeeeneeeeees 36 16,744 (Ss) (Ss) 1,392 1,693 13,163 
Radio aad TV receiving equipment... ....-.++-+eeeee> 365 138 (D) (Ss) 19 0 (D) 
Communication equipment... ....-----sseeeeeereeeeees 366 10,387 (S) (Ss) 378 478 9,390 
Electronic COmpoments. ......---seeeeeeeeeeereeneees 367 5,039 (Ss) (Ss) 679 689 3,490 
Other electrical equipment. ......----secseeeeeeeees 361-64, 369 1,180 (D) (Ss) 316 526 (D) 
Transportation equipment. .....-----ssseerereereeeeees 37 36,224 (D) (Ss) 143 (D) 35,316 
Motor vehicles and motor vehicles equipment........ 371 (D) (S) (Ss) 74 224 (D) 
Other transportation equipment... ....-----seseerees 373-75,379 (D) (8) (D) 34 (D) (D) 
Aircraft and missiles... .......scccecwceeeweeeeenes 372,376 25,667 (D) (D) 35 311 25,314 


See footnotes at end of table 


AS 


97 


iable B-5. Total (company, Federal, and other) funds for industrial R&D performance by industry, size of R&D program, and size of company: 1988 (continued) 
Size of R&D program [Dollars in thousands] 


Less than $200 to $1,000 to $10,000 to $100,000 or 
Industry and size of company SIC code Total $200 $999 $9,999 $99,999 g@ore 


(Dollars in millions] 


Professional and scientific instruments.............. 38 5,561 (Ss) (Ss) 469 635 4,150 
Scientific and mechanical measuring instruments.... 381-82 (D) (Ss) (Ss) 263 284 (D) 
Optical, surgical, photographic, and other 

SRORUIIEERRs co ccccoveecoooocooocoooooeooesooooooess 383-87 (D) (Ss) (Ss) 206 351 (5) 
Other manufacturing industries. ...... 2... .ccccccccces 27,31,39 (D) (D) (Ss) 116 235 u 
Nonmanufacturing industries. ...... 2... sec cccucceeees 10-11,14-17,40- 8,718 (8) (S) 1,737 «2,441 3,145 

42,44-51,53-S4, 

56,60 ,62-63,72- 

73,78,806-07 ,87 


Distribution by size of company 
[Based on number of employees) 


Less Cham SOG... cccccccccccccccscccsseccessecseseees seeescsseessesess (S) (S) (S$) 3,496 979 0 
SOO CO DOD. wc cccccccvcccccccccscccsccsesescceseseeses seeseeesesesesecs 1,740 (S) (S$) 745 831 ° 
2,OBO CO 6, DOD. nc cccccccccccccccccscccccessesessesess seeseeseseseseces 8,391 (S) (Ss) 1,688 5,119 1,431 
$,0OO CO D9, DOD. ccccccccscccccccscsccsccsecessseeses sesseessesesesess 5,571 (S$) (5) 318 1,899 3,338 
10, OOO CO BO, DOD. wc cccccccccccccccccsesccsessesecese sessccesseesecess 11,564 (D) (D) 195 3,150 8,212 
BS, COO OE GOTO. 2c ccccccccccccccscccsccccceseceseseses seeeesseesesecess 64,704 (D) (D) 34 1,027 63,645 


(D) Data have been withheld to svoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: WNational Science Foundai:ion, SRS 
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Table B-6. Number of R&D-performing companies by industry, size of company, and size of R&D program: 1988 


Size of R&D program [Dollars in thousands] 


Less than $200 to $1,000 to $10,000 to $100,000 or 


Industry and size of company SIC code Total $200 $999 $9,999 $99,999 more 

Be cecceseesccesescesecesoeceseeeoeceececceees ecvcvecococeoeces 24,992 16,951 5,389 2,074 456 122 

Food, kindred, and tobacco products.................. 20,21 137 29 46 37 23 2 
Textiles and apparel........ 2.2... cece eee cece eee eens 22,23 463 400 33 25 5 0 
Lumber, wood products, and furniture................. 24,25 156 101 29 21 5 0 
Paper and allied products.................2 cc ceeceeee 25 328 122 168 23 14 1 
Chemicals and allied products.....................-..- 28 2,475 1,909 316 178 45 27 
Industrial chemicals.................2 cece eee ccceee 281-82, 286 254 204 1 23 19 7 
Drugs and medicines....... 2... cece eee eee ee eeee 283 442 301 102 14 8 17 
BD GR ccccccececccocceecosocoooecooeeseoss 284-85, 287-89 1,779 1,404 213 141 18 3 
Petroleum refining and extraction..................-. 13,29 135 104 6 8 12 5 
Rubber products....... 2.2.2... ccc cee eee eee ee neces 30 491 391 61 28 10 1 
Stone, clay, and glass products...................... 32 158 90 40 18 8 2 
SD GE. ccccncsececoeeseeeeecoceeececeseooeess 33 262 178 37 28 18 1 
Ferrous metals and products...................-++-- 331-32, 3398-99 122 83 18 11 10 0 
Nonferrous metals and products..................... 333-36 140 95 19 17 8 1 
Fabricated metal products................2 cece eeeeees de 2,077 1,718 162 184 12 1 
Pn ccccccccccesooccccocoseeooooooooccocooscees 35 2,831 1,708 619 394 96 14 
Office, computing, and accounting machines......... 357 508 101 110 241 45 11 
Other machinery, except electrical................. 351-56,358-59 2,323 1,607 509 153 51 3 
NE, GENER, coccccccececeecececosososoeceses 36 3,712 2,358 882 384 64 24 
Radio and TV receiving equipment................... 365 180 147 27 5 0 1 
Communication equipment... .... 2... 2... e eee cece eens 366 671 303 247 89 19 13 
Electronic components... .... 2... ...cccee cece eeeeees 367 1,363 698 427 202 27 9 
Other electrical equipment...............22 cc eeeeee 361-64, 369 1,498 1,210 181 88 18 1 
Transportation equipment..............0c cece eee eeeeee 37 275 33 155 41 22 24 
Motor vehicles and motor vehicles equipment........ 371 161 7 121 21 8 4 
Other transportation equipment................5e05: 373-75,379 69 24 28 13 2 2 
ns rt Cr, « «cnc eececesececesoecooeecete 372,376 45 2 6 7 12 18 


LT 
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Table 8-6. Number of R&D-performing companies by industry, size of company, and size of R&D program: 1988 (continued) 


Size of R&D program [Dollars in thousands] 


Less than $200 to $1,000 to $10,000 to $100,000 or 


Industry and size sf cowpany SIC code Total $200 $999 $9,999 $99,999 more 
Scientific and mechanical messuring instruments.... 381-82 1,023 680 252 76 13 2 
Optical, surgical, photographic, and other 
SURED. cc cccocceseeosooocoeeoeseesess cecccecee 383-87 902 523 298 58 16 7 
Other manufacturing industries........... TTTTTTT TT ° 27,31,39 397 332 28 29 8 0 
Nonmanufacturing industries....... eecceosecees ccccccee 10-11,14-17,40- 9,170 6,275 2,257 542 85 11 
42,44-51,53-54, 
56,60 ,62-63, 72- 
73, 78,806-07 ,87 


Distribution by size of company 
[Based on number of employees) 


Less than 500... .... cece cece eee c ee ceeeees PTTTTTTT TM TTTT TTT TT ceccee 22,621 16,419 4,827 1,327 48 0 
Be MO Bev acoccececececeeseseceeceses PTTTITTT TTT TTT MTT sececeesoseeses 790 270 268 207 45 0 
1,000 to 4,999.........cceeee TTT T TTT TTT TT Ty eccceeee eoccees seeece sees 1,083 226 250 418 181 8 
5,000 to 9,999... cece cc cncccecccess PYTTTITITITT TT MTT TTT seccceeses 189 14 27 70 63 15 
10,000 to 26,999... .. ccc ccc cc cccccees ccccececee esses ecesoceseeoeesese 187 5 11 45 9u 36 
Se GP Gc cccccecesoeceeeosoecoeseoess PTTTTTT TTT EM TTTTTT TTT TTT TTT 122 17 6 7 29 63 


SOURCE: National Science Foundation, SRS 


Table B-7. Company and other (except Federal) funds for industrial R&D performance by industry: selected years 


[Dollars in millions] 
Industry and size of company SIC code 1978 1979 1980 1981 1982 1983 


TOCAL . cc ccccccccccccccvccccccccccececcceeceeeeees seeeeeeceeeeeees $22,115 $25,708 $30,476 $35,428 $40,105 $44,588 


Distribution by industry 


Food, kindred, and tobacco products(1)...............+.- 20,21 (D) (D) (D) 636 777 824 
Reta, Gee GORGE... cocnctenerooseceeeeseeeeeeeeeeees 22,23 (D) (D) (D) 116 136 150 
Lumber, wood products, and furniture.................-.- 24,25 126 139 148 161 159 152 
Paper and allied products. .........cceecccecccccccecees 26 (d) (D) 495 566 566 552 
Chemicals and allied products.............sssee5:- Keeeee 28 3,250 3,692 4,264 5,205 6,197 6,792 
Industrial chemicals............ssceeceececees neesse . 281-82,286 1,473 1,617 1,856 2,393 2,810 2,828 
Drugs and medicines. ..........cccccccccccccccecsccees 283 (D) (D) 1,756 2,064 2,473 2,896 
SD GIN, «nnn nn950500eeeeeesessesseeeeeseees 284-85 , 287-89 (D) (D) 653 747 914 1,068 
Petroleum refining and extraction............s-eeeeeee: 13,29 939 1,109 1,401 1,780 2,003 2,074 
Rubber products... . 2... 2.20 c cc cece ceece cece cceeees 30 (D) (D) (D) 598 617 638 
Stone, clay, and glass products............sceeeeeeees ° 32 (D) (D) 363 411 472 586 
Primary metals....... 9600000060000000060000000000000008 33 497 539 594 702 711 701 
Ferrous metals and products............cseseecccccees 331-32,3398-99 271 305 338 415 426 396 
Nonferrous metals and products............sseeeeeeees 333-36 226 234 256 287 285 305 
Fabricated metal products...........cccceeccccccccccees 34 348 414 501 545 565 634 
Machinery. ........-seseeeeees eeccececes ecceeee seeseeseoes 35 3,901 4,490 5,254 6,124 7,227 #4x°+7,911 
Office, computing, and accounting machines......... ee 357 2,556 2,958 3,436 3,847 4,944 5,634 
Other machinery, except electrical..............-2+5: 351-56,358-59 1,345 1,532 1,818 2,277 2,283 2,277 
Electrical equipment..........ccccccccccccccceccecceces 36 3,741 4,515 5,431 6,409 6,682 £8,158 
Radio and TV receiving equipment......... TTTTTITTTy 365 102 192 346 358 364 324 
Communication equipment............... PTTTTTT TTT cece 366 1,763 2,049 2,367 2,975 3,555 4,500 
Electronic components. ........scescccccsccecees wTTTT 367 (D) (D) 1,165 1,212 1,342 1,810 
Other electrical equipment......... eecsese sececoseces 361-64 , 369 (D) (D) 1,553 1,864 1,421 1,524 
Transportation equipment............. TTTTTTTTTTTTTTTTT 37 (D) (D) 6,958 7,739 8,621 8,991 
Motor vehicles and motor vehicles equipment.......... 371 3,381 3,780 4,300 4,219 4,321 4,754 
Other transportation equipment.............22eeeeeees 373-75,379 (D) (D) ‘88 80 114 227 
Aircraft and missiles... .......ccccccccccccccuces ocee 372,376 1,823 2,201 2,570 3,440 4,186 4,010 


See footnotes at end of table 


1984 


$51,404 


9,037 


362 
5,147 


2,354 
1,174 


10,406 
5,384 


258 
4,764 


1985 


$57,043 


1,136 
218 
147 
576 

8,310 


3,281 
3,481 
1,548 
2,194 
659 
825 
730 


323 
407 


780 
10,721 


8,418 
2,303 


9,271 


350 
5,174 


2,826 
921 


12,092 
6,164 


279 
5,649 


799 
10,819 


8,260 
2,559 


10,602 


143 
5,533 


3,685 
1,241 


13,593 
7,267 


357 
5,969 


12,132 


9,412 
2,720 


11,193 


138 
5,768 


4,120 
1,167 


14,009 
7,769 


388 
5,852 


Table B-7. Company and other (except Federal) funds for industrial R&D performance by industry: selected years (continued) 


[Dollars in millions] 


Industry and size of company SIC code 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 
Professional and scientific instruments................ 38 $1,668 $2,012 $2,456 $2,978 $3,407 $3,816 $4,211 $4,622 $4,752 $4,991 §5,346 
Scientific and mechanical measuring instruments...... 381-82 560 747 §=1,001 1,235 1,363 1,605 1,671 1,596 1,521 1,634 1,672 
Optical, surgical, photographic, and other 

En 0 909.0.6.6060000600000000600000600000000008 383-87 1,108 1,265 1,454 1,743 2,044 2,211 2,540 3,026 3,231 3,357 3,674 
Other manufacturing industries (1)............--ssese5: 27,31,39 266 288 339 411 493 525 373 361 380 394 377 
Nonmanufacturing industries............ 5eeeosoesooesees 10-11,14-17,40- 702 859 1,037 1,048 1,472 2,084 3,252 4,401 4,740 5,496 5,575 

42,44-51,53-S4, 

56,60,62-63, 72- 

73,78,806-07 ,87 


Distribution by size of company 
[Based on number of employees] 


Less than 500... 2... cece cece cece eee eeeenecenees cecce coccccccccces -- 1,226 1,375 1,711 41,880 2,411 3,781 3,781 £5,127 6,203 6,583 (S) 
SOB CO DOD. wc cccccccccccccccccccccccccccccccccccccccces cee eccccccocces 1,341 1,531 1,765 1,750 1,613 
1,000 Co 4,999... 1. cece cece ncn n ee enneeeeseseee eccce cocce ecccccccecs 1,586 1,893 2,257 2,586 3,241 3,438 4,618 5,249 6,243 6,701 6,868 
5,000 Co 9, DOD... wc ccccccccccccccccccccccccccccccccces © cocccccccccccecs 1,310 1,463 1,596 2,369 2,224 2,080 2,764 3,350 3,455 3,750 4,614 
10,000 to 264,999... 2. cece cence ence en cneesenccnseee ce cccccccces «sees 3,203 4,012 4,867 5,537 6,448 7,228 8,546 8,366 8,489 10,102 9,717 
25,000 OF MOTE... ccccccccccccccccccccccccccccsccccces socssccecceses - 16,790 16,965 20,045 23,056 25,781 28,061 30,354 33,421 33,778 33,920 37,126 


Notes: Company funds include all funds for industrial R&D work performed within company facilities from all sources except the Federal government. The sources 
may comprise outside organizations such as research institutions, universities and colleges, other nonprofit organizations, other companies, and 
state governments, as well as companies’own funds. Company-financed R&D not performed within the company is excluded. 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(1) Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries." 


SOURCE: National Science Foundation, SRS 


l€ 


Table B-8. 


Industry 


Food, kindred, and tobacco products.............+-++++- 


Ferrous metals and products...........--seeeceeeees 
Nonferrous metals and products...........--sseeee0% 


Transportation equipment. ...........cceeecceccceccces 
Motor vehicles and motor vehicles equipment........ 
Other transportation equipment............-.eeeeees 
Aircraft and missiles............ccccccccccccceeees 


See footnotes at end of table 


SIC code 


284-85 , 287-89 


13,29 
30 
32 
33 


331-32,3398-99 
333-36 


34 
35 


357 
351-56 , 358-59 


365 
366 
367 
361-64 , 369 


37 
371 


373-75,379 
372,376 


Company and other (except Federal) funds for industrial R&D performance by industry and size of company: 


Less than 


1988 
{Dollars in millions] 


Companies with total employment of-- 


500 to 1,000 to 5,000 to 10,000 to 
999 4,999 9,999 24,999 
employees employees employees employees 
$1,613 $6,868 $4,614 $9,717 
(Ss) 127 136 170 
(Ss) 49 14 $1 
9 61 11 53 
(Ss) 81 67 319 
132 1,700 794 4,129 
31 400 402 426 
30 850 (D) 3,126 
71 450 (D) 578 
(D) 60 47 252 
(D) 122 143 110 
(D) 40 43 309 
(Ss) 217 94 106 
(S) 70 (D) $2 
(Ss) 147 (D) by) 
(S) 117 99 302 
432 1,453 1,302 914 
280 (D) 1,112 441 
152 (D) 190 473 
254 1,051 691 1,485 
(D) i3 0 (D) 
(D) 282 105 (D) 
98 406 (D) 984 
(D) 350 (D) 162 
$1 153 199 705 
(S) 70 (D) 111 
7 2s (D) 327 
(Dd) 59 67 267 


43 


Table B-8. Company and other (except Federal) funds for 


Professicnal and scientific instruments.............. 


Scientific and mechanical measuring instruments... . 


(S) Data have been withheld because of imputation of more than 50 percent. 


industrial R&D performance by industry and size of company: 


SIC code 


38 
381-82 
383-87 


27,31,39 
10-11,14-17,40- 
42, 44-51,53-S4, 
56,60 ,62-63,72- 
73,78,806-07 ,87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 


SOURCE: Wational Science Foundation, SRS 


Less than 
500 


employees 


1988 (continued) 


[Dollars in millions] 


Companies with total employment of-- 


500 to 
999 


405 


1,000 to 
4,999 
employees 


5,000 to 
9,999 
employees 


$315 


(D) 


10,000 to 
24,999 
employees 


$373 


Table B-9. Company and other (except Federal) funds for industrial RiD performance 
by selected industry: 1988 actual and 1989 projected 


(Dellars in millions) 


Industry SIC code Actual 1988 1989 (projected) 

Beteh ccccccccccccccccccocccccccoccovcescosos cocccocooccscccs $66,463 (Ss) 
Chemicals and allied products... .. ~~... .--ccnsecnnne 28 10,580 (s) 
Industrial chemicals... ... ~~... -- cece cccccceees 281-82 , 286 3,767 (Ss) 
_ PEPPPPEPEPPOTTTITITITITITITITITTTTTT TTT TTT Le 35 12,132 14,222 
Electrical equipment. . .. ~~~... ec cc cccccneeeeeeccnee 36 11,193 11,297 
Communication equipment... .. ~~~... see eeeccnwwceee 366 5,768 5,882 
Motor vehicles and motor wehicles equipment......... 371 7,769 (5) 
Aircraft and missiles... ~~ ~~... ccc ccccccccucncuccees 372,376 5,852 6,604 
GES, ate GREENER Rc cc ccccoccecocoooooooeseeeeeeeees coccescoooocess 18,937 (Ss) 


(S) Data have been withheld due to imputation of gore than 50 percent. 


SOURCE: WMational Science Foundation, SRS 


Table B-10. Company-financed research and development performed outside the United States by U.S. 
domestic companies and their foreign subsidiaries by selected industry: selected years 


[Dollars in millions] 


Industry SIC code 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 
EE «5.06 00666066 600000666655656666 66606000 06606666 08 $2,209 $2,754 $3,165 $3,393 $3,094 $3,269 $3,633 $3,650 $4,624 $5,226 $6,248 
Food, kindred, and tobacco products(1)... 20,21 43 $1 54 62 64 63 70 75 69 37 36 
Chemicals and allied products............ 28 395 500 603 715 682 729 786 843 1,071 1,243 1,540 
Industrial and other chemicals......... 281-82 , 284-89 151 199 246 287 319 368 385 446 579 625 774 
Drugs and medicines.................+--. 283 244 301 357 428 363 361 401 399 492 618 766 
Petroleum refining and extraction........ 13,29 (2) (2) 141 194 133 103 101 47 40 47 57 
Stone, clay, and glass products.......... 32 (2) (3) 21 18 10 19 60 (D) (D) (D) (D) 
I nn 095066000 0$$00004 6s 33 9 11 11 9 9 10 9 (D) (D) 18 19 
Fabricated metal products................ 34 29 (3) (3) 30 25 23 21 21 26 40 (D) 
I, 0. nn00n905e690' 600eeseeeeeneeees 35 460 534 599 612 494 577 740 689 951 1,233 1,360 
Electrical equipment................+..+- 36 352 445 451 475 467 482 537 $91 (S) 432 630 
Radio and TV receiving equipment....... 365 (3) (3) (3) (3) (3) (3) (3) (D) (D) 0 0 
Communication equipment................ 366 (D) (D) (D) 188 (D) 
Electronic components.................. 367 17 25 29 40 38 (3) 92 117 150 204 278 
Other electrical equipment............. 361-64, 369 9 11 11 39 43 38 30 24 25 39 (D) 
Transportation equipment................. 37 640 874 1,020 884 843 880 907 1,025 (D) (D) 1,797 
Motor vehicles and other transportation 
SE. ccnccceeneeseeseccooooososes 371,373-75,379 (3) (3) (3) (3) (3) (3) (D) (D) (D) (D) (D) 
Aircraft and missiles...............+... 372,376 (3) (3) (3) (3) (3) (3) (D) (D) 182 237 (D) 
Proressional and scientific instruments. . 38 121 156 186 230 237 (3) 263 169 212 317 358 
Other manufacturing industries........... 22-27 ,30-31,39 181 213 139 156 123 92 131 125 141 138 133 
Nonmanufacturing industries.............. 10-11,14-17,40- 12 5 7 8 7 10 8 18 27 64 97 


42, 44-51,53-54, 
56,60 ,62-63,72- 
73,78,806-07 ,87 


Note: Data are reported in current U.S. dollars. 

(D) Data have been withheld to avoid disclosing operations of individual companies. 

(S) Data have been withheld due to imputation of more than 50 percent. 

(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 
(2) Included in the other manufacturing industries group. 

(3) Not separately available but included in total. See general notes. 


SOURCE: National Science Foundation, SRS 


HN 


Table B-11. 


Industry and size of company 


Distribution by industry 


Food, kindred, and tibacco products(1).............. 
EE TT TITTIT TT TTT TT Tree 
Lumber, wood products, and furniture................ 
Paper and allied products.............cceeceeeceeees 
Chemicals and allied products.............ceeeeeeee 


Industrial chemicals. ........ccccccccccccccccccece 
PTT TTT TTT TTT TTT TTT TTT ee 
Pr? Grrr. .cconccsceeeesoseeeseeoesseseseese 


Petroleum refining and extraction..............e000. 
Rubber prebusts. .. occ cccccccccccccccccccccccccccecs 
Stone, clay, and glass products.............seeee00% 
SP rrTrTrrTrTTrTrrTrrrrrrrrrrrrrr eee 


Ferrous metals and products............2eeeeeeeees 
Nonferrous metals and products.............eeee08:% 


Office, computing, and accounting machines........ 
Other machinery, except electrical................ 


Electrical equipment... ......... cece ceccccccrccces 


Radio and TV receiving equipment.............s006. 
Communication equipment.............scecceeccceces 


Electronic components...........2 csccesececsceees 
Other electrical equipment.............2cseceeeeee 


Transportation equipment............. eee e een cneccees 
Motor vehicles and motor vehicles equipment....... 


Other transportation equipment.............02ee00- 
Aircraft and missiles........ 


See footnotes at end of table 


Federal funds for industrial R&D performance by industry: 


281-82, 286 
283 
284-85, 287-89 


13,29 
30 
32 
33 


331-32,3398-99 
333-36 


34 
35 


357 
351-56,358-59 


36 


365 
366 


367 
361-64 , 369 


37 
371 


373-75,379 
372,376 


selected years 


1978 


$11,189 


(D) 
(D) 

0 
(D) 
330 


325 
(D) 
(D) 
121 
(D) 
(D) 

63 


43 
20 


327 
55 


2,766 


28 
1,236 


(D) 
(D) 


(D) 
498 


(D) 
5,713 


[Dollars in millions] 


1979 1980 
$12,518 $14,029 
(D) (D) 
(D) (D) 

0 (D) 

(D) (D) 
346 372 
345 341 
(D) (D) 
(D) (D) 
153 151 
(D) (D) 
(D) (D) 
95 135 

70 105 
25 30 

41 49 
335 647 
256 (D) 
79 (D) 
3,309 3,744 
53 210 
1,586 1,657 
(D) 382 
(D) 1,495 
(D) (D) 
729 655 
(D) (D) 
5,840 6,628 


1981 


1982 


$16,382 $18,545 


(D) 
(D) 

0 
(D) 
421 


409 
(D) 
(D) 
(D) 
(D) 
(D) 
176 


(D) 
(D) 


80 
694 


(D) 
(D) 


3,920 


(D) 
1,783 


361 
(D) 


(D) 
587 


(D) 


476 


(D) 


1983 


$20,680 


(D) 
(D) 

0 
(D) 
393 


386 
(D) 
(D) 
(D) 
(D) 
(D) 
384 


(D) 
(D) 


67 
1,116 


(D) 
(D) 


4,523 


(D) 
2,798 


359 
(D) 


(D) 
564 


(D) 


1984 


$23,396 


(D) 
(D) 

0 
(D) 
191 


183 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 


(D) 
10 


69 
1,192 


(D) 
(D) 


4,741 


(D) 
3,538 


477 
(D) 


(D) 
673 


(D) 


1985 


$27,196 


820 


(D) 


8,528 10,265 11,396 14,094 16,582 


1986 


$28,247 


4,552 


(D) 
(D) 


17,708 
(D) 


(D) 
14,984 


1987 1988 
$31,311 $32,959 
2 (D) 

(D) (D) 

0 (D) 

(D) (D) 
192 195 
187 192 
(D) 3 
(D) 0 
14 21 
(D) (D) 
10 (D) 

19 21 
(D) 1 
(D) 20 
150 142 
(D) (D) 
(D) (D) 
46 46 
5,452 5,551 
0 0 
4,778 4,619 
657 919 
17 13 


20,784 22,215 
(D) (D) 


(D) (D) 
18,519 19,815 


Table B-11. Federal funds for industrial R&D performance by industry: selected years (continued) 


{Dollars in millions] 


Industry and size of company SIC code 1978 1979 1980 1981 1982 1983 1984 1985 
Professional and scientific instruments............. 38 $330 $493 $573 $637 $523 $450 $391 $391 
Scientific and mechanical measuring instruments... 381-82 110 203 350 (D) (D) (D) (D) (D) 
Optical, surgical, photographic, and other 

SROREIEERS. cco ccccesecooocoosesoosoosooooooeeosoes 383-87 220 290 223 (D) (D) (D) (D) (D) 
Other manufacturing industries. ............seseeee0: 27,31,39 0 0 25 (D) (D) (D) (D) (D) 
Nonmanufacturing industries. ...........-sesseeeeeees 10-11,14-17,40- 527 681 779 858 1,000 1,253 1,653 2,313 

42, 44-51,53-54, 

56,60 ,62-63,72- 

73,78,806-07 ,87 


Distribution by size of company 
[Based on number of employees] 


Less than 500... .... cece cece ccc eee reece eeeeee seeeeeeseseseseees 212 389 354 424 523 641 621 739 
SOO CO DOD. occ cccccccccccccccccccccccccccccccccccccs cocccccccccccceses 98 117 
1,000 CO 6,999... cccccccccccccccccccccccccccccccccs cocccccceccscccsese 345 590 wae 562 623 740 902 991 
A A, Peerrrrrrrrrerrrrrrrrrrrrrrrrrrrr TS arr rrr rrr rrr rrr eT 241 228 432 619 $27 718 487 672 
10,000 Co 24,999... ccc eee cree ence cece ee nneseeseeee seeeeees eccccccces 1,075 1,179 1,150 1,225 1,495 2,271 2,805 2,743 
25,000 OF MOTE... 12. cece cece cece nen e enna ereeeeeees eeeeeeeeeseeessees 9,316 10,132 11,648 13,551 15,377 16,311 18,483 21,933 


(D) Data have been withheld to avoid disclosing operations of individual companies. 

(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 
(2) Data not tabulated at this level prior to 1972. 

(3) Data not tabulated at this level prior to 1977. 

(4) Included in the other electrical equipment group. 


SOURCE: National Science Foundation, SRS 


1986 1987 1988 


$351 $273 $215 


(D) (D) (D) 
(D) (D) (D) 
2 (D) (D) 


2,706 3,194 3,143 


868 1,020 927 


137 161 127 
1,229 1,428 1,523 
796 738 957 


2,004 2,378 1,847 


23,213 25,586 27,578 


Table B-12. 


Industry 


Food, kindred, and tobacco products................. 


Paper and allied products............cseeeeecccecees 
Chemicals and allied products............-++-seeeens 


Ferrous metals and products...........sseeseeeeees 
Nonferrous metals and products.............+-e+e8- 


Radio and TV receiving equipment................+- 
Communication equipment. ..... 2... 2. cceeccccccccces 
Electronic components. ..........-ccecccccccccccees 
Other electrical equipment. ............eeeeeeceees 


Transportation equipment... .... 2... ccc ceccccccccecs 
Motor vehicles and motor vehicles equipment....... 
Other transportation equipment............:eseeees 
Aircraft and missiles..... 2... ccccccccccccccnees 


See footnotes at end of table 


Ze 


SIC code 


284-85 , 287-89 


13,29 
30 
32 
33 


331-32, 3398-99 
333-36 


34 
35 


357 
351-56, 358-59 


361-64 , 369 
37 
371 


373-75,379 
372,376 


Federal funds for industrial R&D performance by industry and size of company: 


4,619 
919 
13 


22,215 
(D) 


(D) 
19,815 


3'/ 


1988 


[Dollars in millions] 


Companies with total employment of-- | 


500 to 1,000 to 5,000 to 10,000 to 25,000 or 
999 4,999 9,999 24,999 more 
employees employees employees employees employees 
$127 $1,523 $957 $1,847 $27,578 
0 0 0 (D) 0 

0 (D) 0 0 is) 

0 0 (D) 0 0 

0 0 0 0 (D) 
(D) 18 (D) (D) (D) 
(D) (D) (D) (D) (D) 
(D) (D) 0 (D) (D) 
0 0 0 0 0 

0 (D) (D) (D) 5 

a (D) (D) 0 0 
(D) 0 0 (D) (D) 
(D) (D) (D) (D) (D) 
(D) (D) (D) 0 (D) 
0 (D) 0 (D) (D) 
(D) (D) (D) 95 0 
i) 25 0 (D) (D) 

0 (D) 0 (D) (D) 

0 (D) 0 (D) (D) 
ad 127 294 «S) 4,708 
0 0 0 0 0 
(D) 97 (D) (D) (D) 
(D) (D) (D) 25 (D) 
(D) (D) (D) (D) 0 
(D) (D) (D) 1,314 (D) 
0 (D) (D) (D) (D) 

0 0 (D) (D) 0 
(D) 114 (D) 1,128 18,535 


Table B-12. Federal funds for industrial R&D performance by industry and size of company: 19688 (continued) 
{Dollars in millions) 


Companies with total employment of-- 


Industry SIC code Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4,999 9,999 24,999 g@ore 
funds employees employees employees employees employees euployees 
Professional and scientific instruments............. 38 $215 se (D) $6 (D) $20 (D) 
Scientific and mechanical measuring instruments... 381-82 (D) 8 0 (D) 0 (BD) 0 
Optical, surgical, photographic, and other 
SOREN s cc cccccececoccccoccecooocoososocoooss 383-87 (D) 0 (D) (D) (D) (D) (D) 
Other manufacturing industries... ..........+++esee0. 27,31,39 (D) 0 (D) (D) 0 0 0 
Nonmanufacturing industries..........--.sseeeeeeeees 10-11,14-17,40- 3,143 8s3 $61 1186 (D) 20 (D) 
42, 44-51,53-S4, 
56,60 ,62-63 , 72- 
73, 78,806-07 ,87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to impvitation of more than 50 percent. 


SOURCE: National Science Foundation, SRS 


Table 3-13. 


eee e eer eee eee eee ere er ee eee 


Motor wehicles and gaotor vehicies 


SIC code 


351-56, 358-59 


371 
373-75,379 
372,376 


€ ES ss yed8 FSF Ss. F 


Ld 
. 


“oo 


49 


Bumber of RiD-performing companies reporting Federal RiD funds by industry and size of company: 
Companies with total exployment of-- 


1,000 to 4,999 


Total 
1,083 


$1 


> 
w 


SS Bs seks eee see 


~ 
& ~FSSe & BS 


est 


Federal 


oor fF ow # 


ve 


vor 


1988 


5,000 to 9,999 


Total Federal 
189 23 
16 0 
8 0 
6 1 
10 0 
g 2 
5 2 
3 0 
1 0 
5 2 
7 2 
6 0 
g 1 
7 1 
2 0 
g 1 
23 0 
9 0 
14 0 
13 4 
0 0 
4 2 
5 i 
a 1 
16 a 
11 i 
2 1 
3 2 


10,6000 to 24,999 


Total 


187 


vVawWw s& 


Nh 


“~oQure 


13 


~vw 


Federal 


45 


aon 


25,000 or more 


Total 


© wuweo & ws ~o “we vnrew “ew 


-o # 


Federal 


49 


aoro°0oso 


orw 


- 


own o 


Table B-13. Mumber of RiD-performing companies reporting Federal RiD funds by industry and size of company: 1988 (continued) 
Companies with total employment of-- 
Industry SIC code Less than 500 500 to 999 1,000 to 4,999 5,000 to 9,999 10,000 to 24,999 25,000 or sore 


Tetal Federal Total Federal Teteal Federal Tetel Federal Total Federal Total Federal 


Professional and scientific instruments 38 1,817 18 42 2 so a € i 5 4 5 2 
Scientific and sechanical measuring 
AimetUruments . . ~~~. cece cece w ewww ueees 381-82 978 is 17 t+} 22 i 2 {°) 5 5 i 0 
other imstruments..........ssscnuues 383-87 839 0 25 2 28 5 4 i 2 i 4 < 
Other manufacturing industries......... 27,31,39 309 ° 35 2 39 i 7 0 6 0 1 ° 
Honmanufacturing industries............ 10-11,14-17,40- 8,791 974 Ba 11 182 22 39 5 36 7 3a 5 
42, 44-51 ,53-S4, 
56,60 ,62-63, 72- 
73, 78, 806-07 ,87 


Table B-14. Industry-administered federally funded R&D centers-- 
funds by character of work, full-time-equivalent (FTE) 
R&D scientists and engineers, and total number of employees: 
1986-88 


[Dellars in millions) 


Ites 1986 1987 1988 
Total R&D funds.......... $2,267 $2,351 $2,537 
Basic research......... 124 142 107 
Applied research....... 679 705 696 
Development............ 1,465 1,504 1,734 
January 
1987 1988 1989 
Mumber of FTE R&D 
scientists and engineers 10,453 11,624 14,113 
March 
1986 1987 1988 
Total employment......... 31,152 39,546 41,2247 


BOTE: Industry-administered Federally funded research and development centers 
centers (FFRDCs) conduct R&D almost exclusively for use by the Federal 
Government. Data for these FFRDCs administered by industry are included 
in Federal R&D support under the industry classifications of the sdministering 
firms. See section C for a listing of industry-administered FFRDCs 
and their locations. 


SOURCE: WNatienal Science Foundation, SRS 


Table B-15. Mumber of R&D-performing companies in manufacturing and 
nonmanufecturing industries by size of company: 1988 


Humber of companies reporting 
R&D funds 
Sise of company 


[Based on number of employees) Manu- Nonmanu- 
Total facturing facturing 


Total........ TTTTTITITTTTTTT ire . 24,992 15,821 9,171 
Less than 500............ PYTTTTTT. secce 22,621 13,830 8,791 
SOO to 999... cc ccc c cc cccees TTTTTT TTT 790 701 a9 
1,000 to 4,999. ......cccccees TTTTITT Tr 1083 901 182 
5,000 to 9,999......... YTTITITITITT TY 189 150 39 
10,000 to 24,999........ TYTTTITTT TTT tr 187 151 36 
25,000 OF MOTE... 6. ccc cccccceees TYTTTT 122 88 34 


SOURCE: National Science Foundation, SRS 


41 


ch 


Table B-16. Concentration of total, Federal, and company (and other) R&D funds, and net sales of R&iD-performing companies: selected years 


Companies ranked by size 
of R&D program(1) 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 


Percent of total (company, Federal, and other) R&D funds ranked by size of total R&D funds 


First 4 (1-4).......2-22eeeeees ig 20 17 18 20 19 17 18 19 19 18 
Next 4 (5-8)........ 22 eee ceeees 14 13 14 12 12 11 13 12 11 12 13 
Next 12 (9-20)......-..-+--++5- 19 1° 18 20 19 17 17 17 14 16 16 
Next 20 (21-40)...........++4+- 13 13 13 12 13 13 13 13 13 12 12 
Next 60 (41-100)............+... 15 15 15 18 16 17 18 16 15 14 15 
Next 100 (101-200)............. 9 9 9 9 9 9 9 9 10 8 9 
Next 200 (201-400)............. 6 6 6 6 6 6 6 5 8 6 7 


Percent of Federal R&D funds ranked by size of Federal R&D funds 


Pirst 4 (1-6)....... ce eecneneee (2) (2) (2) (2) (2) (2) 30 29 30 31 31 
Hext 4 (5-8)... 2... c eee wceces (2) (2) (2) (2) (2) (2) 15 15 16 18 18 
Next 12 (9-20).......--seeeeeee (2) (2) (2) (2) (2) (2) 26 27 28 27 27 
Bext 20 (21-40).......---seeeee (2) (2) (2) (2) (2) (2) 17 16 15 15 15 
Next 60 (41-100)........-.-+++% (2) (2) (2) (2) (2) (2) 10 7 ? 7 7 
Next 100 (101-200)............. (2) (2) (2) (2) (2) (2) 1 2 2 1 2 
Next 200 (201-400)............. (2) (2) (2) (2) (2) (2) 0 0 1 0 0 


Percent of company and other (except Federal) R&D funds ranked by size of company and other R&D funds 


First & (1-4)... .--neeeececees (2) (2) (2) (2) (2) (2) 22 23 20 20 21 
Next 4 (5-8)... . cece ecw wcenee (2) (2) (2) (2) (2) (2) 8 7 7 7 7 
Next 12 (9-20)....------eeeeees (2) (2) (2) (2) (2) (2) 12 12 12 12 12 
Next 20 (21-40)........--eeeees (2) (2) (2) (2) (2) (2) 12 12 10 11 12 
Next 60 (41-100).........--005- (2) (2) (2) (2) (2) (2) 18 18 16 16 17 
Wext 100 (101-200)...........+.+. (2) (2) (2) (2) (2) (2) 11 10 10 10 11 
Next 200 (201-400)............. (2) (2) (2) (2) (2) (2) 7 7 8 8 8 


Percent of net sales ranked by size of total R&D funds 


First 4 (1-6)........sceeceeees (2) (2) (2) (2) (2) (2) 7 8 8 7 7 
Next 4 (5-8).......0eceeeceeees (2) (2) (2) (2) (2) (2) 4 rt 5 5 5 
Next 12 (9-20)..........--000:. (2) (2) (2) (2) (2) (2) 5 5 5 5 5 
Next 20 (21-40)............005. (2) (2) (2) (2) (2) (2) 8 8 7 7 7 
Next 60 (41-100)............... (2) (2) (2) (2) (2) (2) 12 12 10 11 11 
Next 100 (101-200)............. (2) (2) (2) (2) (2) (2) 13 13 10 8 8 
Next 200 (201-400)............. (2) (2) (2) (2) (2) (2) 14 15 9 12 11 


(1) Companies were ranked individually for each year; therefore, particular companies comprising the size groups may have changed from year to year. 
(2) Data not collected 


SOURCE: National Science Foundation, SRS 


Table B-17. Domestic net sales of R&D-performing companies by industry and size of company: 1987-88 
[Dollars in millions] 
1987 


Companies with total employment of-- 


Industry SIC code 
Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4,999 9,999 24,999 more 
funds employees employees employees employees employees employees 
OF TTT TTT TTT TTT TTT TET eT TTTTTT TTT Terre $2,282,903 $153,312 $68,277 $311,900 $212,186 $499,398 $1,037,830 
Food, kindred, and tobacco products............... 20,21 219,393 376 4,672 28,849 20 , 467 46,349 118,680 
Textiles and apparel. ...... 2... cece cccccccccseccces 22,23 53,679 6,893 6,912 7,379 3,483 12,028 16,984 
Lumber, wood products, and furniture............... 24,25 25,315 (D) 2,094 9,138 3,263 7,142 (D) 
Paper and allied products...........cccceceeeccsees 26 104,152 3,948 1,399 10,486 8,913 50,698 28,708 
Chemicals and allied products. ...........cceeeeeees 28 187,751 12,439 5,672 33,644 16,760 64,969 54,267 
Industrial chemicals. .....ccccccccccccscscccccecs 281-82, 286 83,657 1,351 1,482 10,839 9,315 19,847 40,823 
rr rn Sire. . .ccccecceocccesecesesecesees 283 47,807 2,266 1,042 6,069 (D) 30 , 666 (D) 
Se Gc cccccececcececeoccooseoeccocesese 284-85 , 287-89 56,288 8,823 3,148 16,736 (D) 14,456 (D) 
Petroleum refining and extraction.............s+0+. 13,29 182,068 (D) (D) 10,778 17,806 38,283 113,052 
BOD DURENERR: cc ccccccccccccccccccccccccecccccocs 30 38,572 (D) 3,398 8,903 4,687 10,463 (D) 
Stone, clay, and glass products............sseee00% 32 38,988 1,200 2,179 7,922 3,851 10,935 12,902 
Primary metals......... PTT TITITTITTTTTTTTTT TTT Tee 33 80,317 2,556 2,432 14,503 13,042 24,246 23,538 
Fercous metals and products. .........sceeeeceeees 331-32,3398-99 43,937 (D) 1,051 6,406 6,808 10,584 (D) 
Nonferrous metals and products..............+s0+:. 333-36 36,380 (D) 1,381 8,097 6,234 13,662 (D) 
Fabricated metal products...... TTTTTTT TT wrTTTTTr 34 64,093 14,649 (D) 12,792 5,316 22,074 (D) 
_  FPPTTTTITTTTTITT TTT TTTTTTTTrrrrrTTT Tee 35 152,691 27,252 9,170 37,301 14,904 15,595 48,469 
Office, computing, and accounting machines....... 357 66,985 (D) 2,377 15,924 2,990 3,754 (D) 
Other machinery, except electrical............... 351-56, 358-59 85,706 (D) 6,793 21,377 11,914 11,841 (D) 
Electrical equipment. ....... 22. ccc ccccccucevecceces 36 195,514 18,759 5,450 23,831 12,926 40,971 93,577 
Radio and TV receiving equipment................. 365 4,413 569 (D) 1,380 0 (D) 0 
Communication equipment... ... 2... cece ccceccececes 366 100,805 4,338 1,007 5,691 5,678 12,623 71,468 
Electronic COMmpoment..... 1... ccceccccccueccccees 367 43,434 6,986 (D) 6,763 3,839 8,474 (D) 
Other electrical equipment... .........ccccccecuuee 361-64, 369 46,862 6,866 2,618 9,997 3,409 (D) (D) 
Transportation equipment... .... 2... cccccccccceccees 37 395, 982 5,374 3,302 17,483 20,095 37,565 312,164 
Motor vehicles and motor vehicles equipment...... 371 215,065 (D) 1,822 10,993 (D) 16,088 167,413 
Other transportation equipment.............s0000% 373-75,379 14,584 (D) 933 3,282 (D) 7,821 0 
Aixccraft and missiles... .. 2.6... ccc cece ccccccecees 372,376 166,333 (D) 547 3,208 (D) 13,656 144,751 


See footnotes at end of table 


. NQ 


Table B-17. Domestic net sales of RiD-performing companies by industry and size of company: 1987-88 (continued) 


Industry SIC code 
Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4,999 9,999 24,999 more 
funds employees employees employees employees employees employees 
Professional and scientific instruments............ 38 $66,623 $7,461 $3,489 $9,054 $5,289 $5,937 $35,393 
Scientific and mechanical aseasuring instruments. . 381-82 20,110 3,861 1,127 3,588 1,997 (DB) (D) 
Optical, surgical, photographic, and other 
SRORTUEEERRs c ccccccccccccccccecoocccccccoooocesce 383-87 46,513 3,600 2,362 5,466 3,292 (BD) (D) 
Other manufacturing industries.............--+++++- 27,31,39 35,140 (D) 3,190 11,254 3,612 11,764 (D) 
Bommanufacturing industries. ............<sssseeeess 10-11,14-17,40- 442,624 42,402 9,236 68,583 57,773 100,379 164,251 
42, 44-51, 53-54, 
56,60 ,62-63 ,72- 
73, 78,806-07 ,87 
{[Dellars in millions] 
1988 
Companies with total employment of-- 
Less than 500 to 1,000 to 5,000 te 10,000 to 25,000 or 
Industry SIC code Total 500 999 4,999 9,999 24,999 g@ore 
funds employees employees employees employees employees employees 
DERE c cc cccccccccccccccecocccccccccoccccccoes coccceccooocesoece $2,338,884 (8s) (S) $324,666 $225,056 $462,990 $1,103,601 
Pood, kindred, and tobacco products..............- 20,21 233,213 (8) (s) 28 ,627 24,225 47,908 126,982 
Textiles and apparel ...........ccccccccccccsssccees 22,23 (8) (Ss) (Ss) (8) (8) 12,293 17,465 
Lumber, wood products, and furniture............... 24,25 24,401 (D) (Ss) 9,642 3,011 5,408 (D) 
Paper and allied products. ........-.-sccccccceccees 26 87,273 (Ss) (s) (8) 9,856 30,415 32,630 
Chemicals and allied products..........csesseeecees 28 198,368 (8) 5,181 41,823 15,263 64,871 58,806 
Industrial chemicals. .........csccccccccccccccees 281-82 , 286 87,327 (8) 1,536 13,483 9,380 17,135 44,597 
Drugs and medicines... .......cccccccccccccccceces 283 52,493 (s) (Ss) 10,204 (D) 32,932 (D) 
Other chemicals. .... 1. ccc cccccccccccccccccsseeees 284-85 , 287-89 58,5468 (8) 2,770 18,135 (D) 14,804 (D) 
Petroleum refining and extraction.............+ss+. 13,29 182,652 (D) (D) (Ss) 16,833 40,896 112,066 
Rubber products... .. 2. ccc ccc ccccccceeeeecceceseees 30 39,837 (8) (D) 9,381 5,883 9,855 (D) 
Stone, clay, and glass products. ..........ssseeeees 32 36,936 (D) (8) (8) 3,984 13,721 (D) 
Primary metals... . 6... ccccccccccccccceeccscessssves 33 79,029 (8) (8) 16,351 11,908 18,525 27,423 
Ferrous metals and products.............csseeeees 331-32,3398-99 44,051 (Ss) (Ss) (S) (D) (D) (D) 
Nonferrous metals and products..............+ss++ 333-36 34,978 (8) (Ss) 10,021 (D) (D) (D) 
Fabricated metal products... .......sssccccccccccees 34 60, 942 (Ss) (8) (S) 8,613 20,201 te) 


See footnotes at end of table 


NN 


Table B-17. Domestic net sales of R&iD-performing companies by industry and size of company: 1987-88 (continued) 


[Dollars in millions) 


Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Industry SIC code Total 500 999 4,999 9,999 24,999 more 
funds employees employees employees employees employees employees 


Matinee, cccccccecescoocesooeesoosooooooeosoesoses 35 $162,189 (Ss) $9,439 $37,108 $17,061 $20 , 266 $51,517 
Office, computing, and accounting machines....... 357 70,266 (D) 3,134 12,034 7,705 5,050 (D) 
Other machinery, except electrical............... 351-56, 358-59 91,923 (D) 6,305 25,074 9,356 15,216 (D) 

Electrical equipment... .......ceecceccccccccceececs 36 206,281 (Ss) (S) 25,083 13,964 31,797 108 , 446 
Radio and TV receiving equipment.............+++- 365 4,537 (Ss) (D) (Ss) c (D) 0 
Communication equipment. .........ccceeccccccccues 366 104,924 4,678 1,045 5,213 6,142 7,301 80,545 
Electronic Components... ~~... --cececccccccccceees 367 49,441 (Ss) 2,021 7,174 (Ss) 8,257 17,670 
Other electrical equipment... .........-seeeeeeees 361-64 , 369 47,379 (Ss) (D) 11,454 2,804 (D) 10,231 

Transportation equipment... ......--eccecccccceccees 37 406,726 (Ss) (Ss) 16,015 21,380 29,700 331,159 
Motor vehicles and motor vehicles equipment...... 371 225,493 (D) (S) 10,821 (D) 6,880 185,890 
Other transportation equipment. .........6seeeeees 373-75,379 14,828 (D) (Ss) 2,562 (D) 8,551 0 
Aircraft and missiles... ......cccccccccecccceees ° 372,376 166,405 (D) 697 2,632 (D) 14,269 145,269 

Professional and scientific instruments............ 38 72,256 (S) (S) 10,326 4,543 5,943 40,857 
Scientific and mechanical measuring instruments... 381-82 20,441 (Ss) 988 4,070 1,084 (D) (D) 
Optical, surgical, photographic, and other 

PEPE PTTTTITITTrTTrTrrrrrrrssy 383-87 51,815 (Ss) (Ss) 6,256 3,459 (D) (D) 
Other manufacturing industries. ..........sceeeeeees 27,31,39 33,062 (D) (8) 11,364 4,039 11,051 (D) 
Nonmanufacturing industries... .......ccsseeeescceee 10-11,14-17,40- 460,899 (Ss) (8) (S) 59,965 100,138 176,170 
42,44-51,53-54, 
56,60,62-63,72- 


73, 78,806-07 ,87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of 50 percent of more. 


SOURCE: National Science Foundation, SRS 


Table B-18. Total (company, Federal, and other) R&D funds as a percent ef net sales in RiD-performing 
manufacturing companies by industry and size of company: selected years 
[Percent] 
Industry and size of company SIC code 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 
Batak. cccccccccccccccccccccccccccccccceccsccss cocccccosccsoccces 2.9 2.6 3.0 3.1 3.8 3.9 3.9 44 4&7 6.6 4.8 


Food, kindred, and tobacco products(1)............-- 20,21 0.4 O44 04 ©) W@W @®W @® ® @® 06.6 Wd) 
Textiles and apparel... ........-.ceccsccccececcccees 22,23 0.4 0.4 0.4 © @®W © @® WD @® @® @® 
Lumber, wood products, and furniture............+++- 24,25 0.7 0.7 0.8 6.8 O.8 6.8 O.7 O.8 0.6 8.6 (DB) 
Paper and allied products... ........-seeeeeccccceees 26«8.9 = ~=«61.8 61.8 6D)lCUCU LI lCUOUCUMOCCia H]!YOCOCOU tC !YCC‘éW®DSY? 
Chemicals and allied products... .........sseeseeeeees y. ee oe ee ee ee Oe ee ee o> 2 oe ae oe | 
Industrial chemicals. ..........csceeccccceececeece 2861-82,286 3.5 3.2 3.3 3.2 4.0 3.9 60 46.4 4&6 4&7 4.5 
Drugs and medicines... .....-.-cccccccccccsnreccees 2830 66.2 61 62 © Wm WW @® WW 85 WwW 9.0 
Other chemicals... ..... 6. ccccccccccccecceceeeeeees 284-85,287-89 1.68 1.8 1.9 ©@® WwW WwW 2) WwW 3.3 @ 43.5 
Petroleum refining and extraction.............+++++- 13,29 0.7 0.7 06 @® WwW @® @® w® @® 1.0 1.1 
Rubber products... «cece c ccc cccncceeeeseeeneeees 3001.9 61.68 22 —lU@DD)lC KDC) CUM UCU COMDDC( <i SC<iéi‘éa]YD 
Stone, clay, and glass products...........---eeeeees 3261.3 1.3 1.4 @® @® @W @® W 2.5 2.6 (Dd) 
DORR GENERA s co ccccccccococecceocceccococcoecooccs 33 0.7 0.6 #+%O<.F7 O.9 2.13 1.3 @® @® @® 06.9 6.8 
Ferrous metals and products. .........seeecccvecens 331-32,3398-99 0.6 0.6 0.7 (D>) (BD) mom ww wd *‘) @® 2.6 
Bonferrous metals and products............+++ cecce 333-36 0.8 0.7 #+O.7 (D>) (BD) >) 1.2 #%1.4 #+%1.5 (>) 1.2 
Pabricated metal products... ........scccscccccescees .. ee o> ee oo ee. ee Of ee © Mee ©) Meee Ob mee Ot Mee O> Rae © mee oo 
Machinery... .. ccc ccc c cc ccccceeeneeeeeeneeeseeeees 35 4.6 46.5 5.0 49 5.6 6.2 6.4 7.6 (D>) (D> (Dd) 
Office, computing, and accounting machines........ 357 11.1 11.0 12.0 @® mdm @m® @® wm w® wd «© 
Other machinery, except electrical............+++; 351-56,358-59 2.1 2.1 2.3 (D>) (D> (>) (D>) (>) 33.0 3.0 3.0 
Electrical equipment... ......scccccccscccceeeeeeeees ee ee ee ee ee ee Se) ee ee ee Pe. dee PS ae Pe | 
Radio and TV receiving equipment... .....----eeeeens 365 1.8 2.5 4&3 (D>) (BD) mom wd wd 3.6 3.2 «3-1 
Communication equipment... .......scccsccceceeeeees 366 7.7 «68.8 «069610 966 «611.0 11.5 9.8 10.1 9.9 10.2 9.9 
Electromic COMPOMeNtS. ... 6.6 c ccc ce cece eeneeeneeces 367 6.7 7.1 #%7.9 #%Y¥.4 648 7.7 7.86 9.6 (DP) 10.0 10.2 
Other electrical equipment. ...........sccceccwcees 361-64,369 5.1 4.9 49 (> (D>) (> (> (> >) 2.7 2.5 
Transportation equipment... .......cccccccceceeeneeens 37 (> (©) 86.3 #%8.7 8.9 
Myvter vehicles and motor vehicles equipment....... 371 3.3 3.8 49 #45 45 4.0 3.4 $3.8 (BD) (DP (D) 
Other transportation equipment... .....--sssseeeeees 373-75,379 0.8 0.8 0.6 (D> «> «(> © («© ©® «wW > «®)~ 
Aircraft and missiles... .. 66. ccccccscccecccnnneeee 372,376 13.3 12.9 13.7 16.0 17.2 15.2 15.4 14.9 13.4 14.7 15.4 


See footnotes at end of table 


Table B-18. Total (company, Federal, and other) RiD 
manufacturing companies by industry and size of company: selected years (continued) 


(Percent) 
Industry and size of company SIC code 1978 1979 1980 1961 1982 1983 1984 1985 1986 1987 1988 
Professional and scientific instruments............- ee ee ee ee ee Pe ee ee oe ee ee ee Be | 
Scientific and eechanicai measuring instruments... 381-82 7.3 7.3 8.4 (Dd) (D>) (Dd) (Dd) (D) (> ©) (®) 
Optical, surgical, photographic, and other 
GMSTEUMORES. .. . - ce cece cc eee e eee eee eeeeeeeeeeees 383-87 6.8 7.2 6.9 £(D) (> (D> (Dd) (D) ‘> (D> (Dd) 
Other manufacturing industries (1). ......--sseeeeees 27,31,39 0.5 0.4 0.4 (D) (> (©) (©) (D) 1.2 @) (Dd) 
Distribution by size of company 
[Based on number of exployees) 
Rese Gham BOB. ccccccccccccccccccccccccesceeccccscess coececccccoosccess 1.6 1.6 1.4 1.5 1.8 2.5 2.9 3.6 4.1 3.9 3.8 
GED GO BEDe ccccccocccevcccccccccccoccecccecccocccoes cocccceccooooocess 2.3 2.4 2.4 2.3 2.2 
B.CED GO OGEDe cccccccccccccccccccccccccceescecccees secccccccccccccecs 1.46 1.8 1.8 1.7 #=%1.9 2.0 2.2 2.6 2.5 2.6 2.5 
S.GED GO O.GEBe cccccccccccccccccccccccccececceesoees coceccocesoooccece 1.4 1.3 1.4 2.3 1.7 #%&4.7 12.8 $2.89 2.3 2.3 2.7 
30, GED GO BO GOB. cccccce: cocccccccccccccccccescceces coccccccesecescccs 1.9 1.7 #%4.7 #+%&4.9 2.4 2.8 3.2 3.2 3.2 S.2 3.4 
SBGED GH GBGBc cccccccccccccccccccccccceeccecccecees coccccecoooccccess 4.0 3.8 4.0 6.6 $.4 5.5 5.3 6.2 6.5 6.6 6.8 


(D) Data have been withheld to avoid disclosing operations of individusl companies. 
(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 


SOURCE: Wational Science Foundation, SRS 


Table B-19. 


manufacturing companies by industry and size of company: 


Industry and size of company 


Distribution by industry 


Food, kindred, and tobacco products(1) 
Textiles and apparel.........--+eeee+- 
Lumber, wood products, and furniture.. 
Paper and allied products............. 
Chemicals and allied products......... 


Industrial chemicals. ...........s5+. 
Drugs and medicines. ........sseeee8. 
Other chemicals. .....ccccccccscceces 


Petroleum refinirg and extraction..... 
Rubber products. .......-eseeeseceeces 
Stone, clay, and glass product3s....... 
DORR GBBORB. o .ccccccccecccccococces 


Ferrous metals and products......... 
Nonferrous metals and products...... 


eee ee ee eee nee 


Office, computing, and accounting machines........ 


Other machinery, except electrical.. 
Electrical equipment...........-ssee5. 


Radio and TV receiving equipment.... 
Communication equipment............+. 


Electronic components. ........+s+e55 
Other electrical equipment.......... 


Transportation equipment 


“eevee eee eneenee 


Motor vehicles and motor vehicles equipment....... 


See footnotes at end of table 


331-32,3398-99 
333-36 


34 
35 


357 
351-56,358-59 


36 


365 
366 


367 
361-64 ,369 


37 


371 


Company and cther (except Federal) R&D funds as a percent of net sales in R&D-performing 


selected years 


[Percent] 

1978 1979 1980 1981 1982 1983 1984 
2.0 1.9 2.1 2.2 2.6 2.6 2.6 
(D) (D) (D) 0.4 0.4 0.4 90.4 
(D) (D) (D) 0.4 0.5 0.4 0.5 
0.7 O.7 O.8 O.8 O.8 O.8 0.7 
(D) (D) 1.0 1.0 1.1 0.9 0.8 
3.2 3.2 3.3 3.4 4.0 4.2 4.6 
2.9 2.6 2.8 2.8 3.5 3.4 3.8 
(D) (D) 6.1 6.3 7.0 7.7 8.2 
(D) (D) 1.9 2.1 2.3 2.5 2.9 
0.7 0.6 O.5 0.6 O.8 O.7 90.7 
(D) (D) (>) 1.9 1.7 #1.7 1.9 
(D) (D) 1.3 1.4 1.7 1.9 1.9 
0.6 0.5 O.5 0.7 0.86 0.8 0.9 
0.5 0.5 0.5 0.6 0.6 06.6 0.6 
0.8 0.6 0.6 1.0 1.3 1.2 1.2 

© 1.0 1.2 14.2 1.2 1.3 1.4 
4.2 64.2 64.5 6.4 5.0 5.4 5.8 
9.8 10.1 10.4 9.7 10.4 10.0 10.5 
2.0 2.0 2.2 2.3 2.4 2.4 2.5 
3.4 3.6 3.9 464.2 4.4 5.0 4.5 
1.4 1.7 2.7 2.6 3.3 2.9 3.7 
4.5 5.0 5.4 6.0 6.7 7.2 5.1 
(D) (D* 5.9 5.7 5.2 6.6 6.6 
(D) (D) 2.5 2.8 2.3 2.6 2.2 

3.3 
2.9 3.2 4.2 3.9 4.0 3.5 3.0 


1985 1986 1987 


3.0 3.2 
0.6 0.6 
0.5 0.5 
0.8 0.6 
0.8 0.7 
4.9 5.1 
4.2 4.4 
8.0 8.4 
3.1 3.3 
0.9 1.1 
1.8 1.7 
2.3 2.4 
0.9 1.0 
0.5 0.7 
1.4 1.5 
1.4 1.4 
6.7 7.3 
12.4 12.4 
2.6 2.9 
4.8 5.1 
4.3 3.6 
5.4 5.2 
8.2 9.2 
2.0 2.2 
3.4 3.6 
3.1 3.3 


3.1 
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Table B-19. Company and other (except Federal) R&D funds as a percent of net sales in R&iD-performing 
manufacturing companies by industry and size of company: 


Industry and size of company 
Other transportation equipment............+- TT TTT 
Aircraft and missiles........--ccccccccccecevucces 
Professional and scientific instruments............. 


Scientific and mechanical measuring instruments... 
Optical, surgical, photographic, and other 


Distribution by size of company 
{Based on number of employees) 


1,000 £CO 6,999... cccccccccccccvcsecsccesessesssseses see 
$,000 CO 9,999... ccccscccccesesesvcceseseeveseessess ves 
10,000 CO 26,999... cwcccsccccceccvesesesssseseeees eee 


BS CBD GH GBGBc cc ccccccccseccccccccccscccescecceeses ce 


SIC code 
373-75,379 
372,376 
38 
381-82 
383-87 


27,31,39 


1978 
(D) 
3.2 
5.7 


5.9 


4 
1.2 
. 


2.5 


1979 1980 
(D>) 90.3 
3.5 3.8 
5.8 6.1 
$5.8 6.2 
5.9 6.0 
0.4 0.4 
1.5 1.2 
1.4 1.4 
1.1 1.1 
1.4 1.4 
2.4 2.5 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 


SOURCE: National Science Foundation, SRS 
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selected years (continued) 


[Percent] 
1981 1982 
0.3 0.7 
4.6 5.1 
6.7 7.3 
6.9 7.6 
6.6 7.1 
0.4 0.8 
1.4 1.6 
1.5 1.7 
1.7 1.5 
1.6 2.0 
2.7 3.3 


7.1 


1.0 


1984 1985 1986 1987 


7.3 


1.1 


8.1 


1.0 


Table B-20. Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing 
manufacturing companies ranked by size of R&D program by industry: 1988 


Total R&D funds Total R&D funds 
as a percent of net sales [Dollars in millions] 
[Percent] 
First 4 Hext 4 Next 12 First 4 Bext 4 Bext 12 
Industry SIC code companies companies companies companies companies companies 
DERE oc cceccccccccccesecoceroceonccescocceoooes cocccocceooeocoes 10.8 10.6 14.2 $18 ,099 $12,679 $16,009 
Food, kindred, and tobecco products. ..........++++0+. 20,21 1.3 0.9 0.4 533 207 307 
Gembiles amb aumensh. cccccccccccccccccccccceccoocsese 22,23 (Ss) 0.3 0.3 (S) 43 43 
Lumber, wood products, and furniture................+- 24,25 1.3 0.7 0.7 71 24 32 
Paper and allied products... ........seeeccscncccccees 26 1.1 1.3 1.0 280 126 168 
Chemicals and allied products. ........-.ccceecscecees 28 5.9 11.5 8.5 2,775 1,665 2,887 
Industrial chemicals. .........-cceccccsccccsecceees 281-82 , 286 6.4 4.2 3. 2,547 $07 658 
Drugs and medicines. .........ccccccccccnccccssseees 283 11.5 10.6 9.0 1,665 1,103 1,742 
Other chemicals. ... 2... .-c ccc ccccccccccceccccceeees 284-85 ,287-89 5.5 8.6 2.5 1,150 281 318 
Petroleum refining and extraction. ..........ssseeeees 13,29 1.5 0.8 0.7 1,189 485 265 
Rubber products... . 2. 5c ices cccccccccccccscccseeccsees 30 3.5 1.8 1.8 405 66 ioi 
Stone, clay, and glass products... .........ccecccccees 32 5.2 1.6 1.1 753 101 74 
DORR GBBRESs oc ccccccccccccccccccccococcsccceoooces 33 0.8 1.2 1.0 236 100 178 
Ferrous metals and products... .......sccccccccccees 331-32, 3398-99 0.5 0.9 1.3 114 62 71 
Nonferrous metals and products. .........sseeeceeese 333-36 1.7 1.2 0.9 221 73 82 
Pabricated metal products... ~~... cc ccccccvcccccccees 34 6.1 2.7 1.5 398 153 172 
| PPPPPPYTTITTITITITITITI TT TTT TTTTTTTrTTTTeTee 35 17.6 14.7 10.1 7,680 1,029 1,698 
Office, computing, and accounting machines......... 357 19.4 15.8 12.2 7,660 8c? 1,288 
Other machinery, except electrical..........sssse+. 351-56 , 358-59 6.2 5.9 5.1 881 270 439 
Electrical equipment. .........eccccccccccccenccueeees 36 11.4 12.4 10.9 6,946 2,632 3,198 
Radio and TV receiving equipment.............see055 365 (D) 10.8 (Ss) (D) i3 (Ss) 
Communication equipment... ... 1... ccccccccccuncccees 366 11.4 13.2 7.5 6,946 1,548 1,399 
Electromic COMpOoMmentS..... 2... ccccccccccccceccceees 367 12.9 16.0 12.4 2,497 886 862 
Other electrical equipment... ... 6... ccccccccccceues 361-64, 369 5.5 2.2 1.6 388 134 209 
Transportation equipment 37 10.0 11.5 10.0 15,912 10,255 8,530 
Motor vehicles and motor vehicles equipment........ 371 (D) 1.1 0.8 (D) 168 134 
Other transportation equipment. ...........6.eeeeeee 373-75,379 4.9 (Ss) (Ss) 480 (S) (S) 
Aircraft and missiles... .......cccccccccccecccceees 372,376 18.0 20.2 11.3 13,087 7,063 5,248 


See footnotes at end of table 


Table B-20. Total (company, Federal, and other) R&D funds as a percent of net sales in R&iD-performing 
manufacturing companies ranked by size of R&D program by industry: 1988 (continued) 


Total R&D funds Total R&D funds 
as a percent of net sales {Dollars in millions] 
(Percent) 
First 4 ext 4 Hext 12 First 4 Next 4 
Indust.ry SIC code companies cc=panies companies companies companies companies 

Professional and scientific instruments.............. 38 9.4 8.2 8.4 3,277 758 

Scientific and mechanical measuring instruments.... 381-82 (D) 10.1 4.9 (D) 91 
Optical, surgical, photographic, and other 

| PPPPPPTTTITITITTTTTTTrrTrrrerrrrrreeTeeee 383-87 7.7 12.7 8.2 2,627 578 

Other manufacturing industries... ..........ssccccesees 27,31,39 2.5 2.2 1.1 157 78 


MOTE: Rankings were based <=: total (company, Federal, and other) R&éD funds. 


(D) Data have been withhe’d to avoid disclosing operations of individual companies. 
(S) Data have been withhy .d due to imputation of more than 50 percent. 


SOURCE: Wational Science Foundation, SRS 
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Table B-21. Company and cther (szcept Federal) R&D funds as a percent of net sales in RéiD-performing 
gaenufaecturing companies ranked by size of company-financed R&D program by industry: 1988 


Company and other R&D funds Company and other RiD funds 
as « percent of net sales [Dollars in sillions) 
[Percent] 
Industry SIC code 

First 4 Bext 4 Bext i2 First 4 Bext 4 Bext i2 
companies companies companies companies companies companies 
eR  cocccccccccccccccccccocecccococcs coccccccooecccoos 6.4 8.1 5.5 $13,613 $4, 488 $8,148 
Food, kindred, and tobacco products.......... 20,21 1.3 0.9 0.4 533 207 306 
Textiles and apparel ...........--seeceeceeees 22,23 (Ss) 0.3 (S) (Ss) 42 (s) 
Lumber, wood products, and furniture......... 24,25 1.3 0.7 0.7 71 2a 32 
Paper and allied products............«««see05 26 1.1 1.3 1.0 280 126 168 
Chemicals and allied products.............++.+- 28 5.6 11.5 8.4 2,638 1,664 2,883 
Industrial chemicals. ..........-sssceeeeess 281-82, 286 6.0 3.1 3.6 2,406 502 625 
Drugs and medicines. ..........scsscececvees 283 11.5 10.5 9.0 1,664 1,103 1,742 
Other chemicals... ... 1... cccccccccccecees 284-85 , 287-89 5.5 8.6 2.5 1,150 281 318 
Petroleum, refining and extraction............ 13,29 1.5 0.8 1.0 1,186 480 255 
Rubber products... ~~... cc cccccccccccccccceees 3.5 1.8 1.6 405 37 97 
Stone, clay, and glass products.............. 32 5.1 1.6 (8) 738 101 (8s) 
Primary metals... ......cccccccccccccccccccees 33 0.8 1.1 1.0 232 95 168 
Ferrous metals and products...........++++:. 331-32, 3398-99 0.5 0.9 1.3 114 62 71 
Nonferrous metals and products............. 333-36 1.6 1.2 0.9 213 64 a. 
Fabricated metal products............ ccccccce 36 5.1 2.1 1.4 311 120 167 
TITITITITITITITITITTTTTTTTTT TTT 35 14.4 (8s) 9.9 6,315 (8) 1,680 

Office, computing, and accounting 
cccce TITTTTITITITITITITTT TTT TT 357 16.0 15.8 12.2 6,303 867 1,282 
Other aechinery, except electrical.... eee 351-56,358-59 6.0 5.9 5 0 $60 270 432 
Electrical equipment... .......scccccccccccees 36 8.9 7.3 5.0 4,441 1,205 2,192 
Radio and TV receiving equipment...... eccce 365 (D) 10.8 (Ss) (D) 13 (Ss) 
Communication equipment..... TITTTITiTTtT Tt 366 7.4 3.4 4.8 3,860 833 660 
Electronic components... ........sssseseeeees 367 12.5 7.9 11.6 1,786 830 805 
Other electrical equipment............++++: 361-64 , 369 5.4 2.2 1.6 386 134 209 
Transportation equipment...........sseseeeess 37 4.2 3.8 3.5 8,781 2,486 2,006 

Motor vehicles and motor vehicles 
@QUIPMONE . 6 ccc ccc cece eee eeeneeeseeees 371 4.0 1.0 0.7 7,477 127 121 
Other transportation equipment.............. 373-75,379 3.4 (Ss) (8) 339 (8) (S) 
Aircraft and missile. .... 2.6... ccccccccccees 372,376 4.3 4.4 2.0 3,440 1,447 839 


See footnotes at end of table 


Table B-21. Company and other (except Federal) R&D funds as « percent of net sales in RéiD-performing 
manufacturing companies ranked by size of company-financed R&D program by industry: 1988 (continued) 


Company and other R&D funds Company and other R&D funds 
as a percent of net sales [Dollars in millions) 
(Percent) 
Industry SIC code 

First 4 Beat 4 Next 12 First 4 

companies companies companies companies 

Professional and scientific instruments...... 38 9.1 6.9 8.9 3,192 
Scientific and mechanical measuring 

UMSTTUMONES. . «6 6 ccc ccc eee eee e ee eeeeeeeees 381-82 (D) 10.1 4.1 (D) 
Optical, surgical, photographic, and 

other instruments. . .....-sccccccccceccuces 363-87 7.5 16.5 8.2 2,542 

Other manufacturing industries............+++. 27,31,39 2.5 2.2 1.3 157 


SOTE: Rankings were based on comapny and other (except Federal) R&D funds. 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 


SOURCE: Wational Science Foundation, SRS 


Table B-22. Total (company, Federal, and other) funds for industrial energy R&D performance by industry: 


Paper and allied products..........csseeeecceseeees 
Chemicals and allied products...........eeeeeeeeees 


Ferrous metals and products.........sseeeeeeseess 


Office, computing, and accounting machines....... 


Motor vehicles and motor vehicles equipment...... 


Other transportation equipment...........seeeeees 
Aircraft and missiles. ........ccescecccsseccccees 


See footnotes at end of table 


SIC code 


331-32, 3398-99 
333-36 


366 
367 
361-64 , 369 


37 
371 


373-75,379 
372,376 


[Dollars in millions] 


1978 


1979 


1980 


$2,965 $3,643 $4,162 $4,216 $4,240 


(2) 
(2) 
(2) 

2 
157 


(2) 
(2) 
(2) 


648 
12 
7 
49 


14 
33 


(2) 
(2) 
(2) 


446 


1981 1982 
5 (2) 
(2) (2) 
4 b) 

2 3 
312 347 
305 338 
(2) (2) 
(2) (2) 
1,067 1,162 
17 14 
24 17 
80 101 
20 22 
59 79 
(2) 54 
127 183 
6 16 
121 167 
908 831 
(2) 5 
(2) 155 
15 40 
(2) 631 
(2) (2) 
(2) 2 
412 363 


selected years and projected 1989 


$37 


1987 


$3,576 


(S) 
(D) 
(D) 

1 
(S) 


(D) 
(D) 
2 


1988 


$3,753 


(3) 
(D) 
(D) 

1 
(S) 


(D) 
(D) 
4 


707 


Projected 
1989 


$3,810 


(D) 
(D) 
(D) 
1 
(D) 
(S) 
(D) 

4 


Table B-22. Total (company, Federal, and other) funds for industrial energy R&D performance by industry: 


Industry 


Professional and scientific instruments............ 
Scientific and mechanical measuring instruments.. 
Optical, surgical, photographic, and other 


Other manufacturing indu.tries (1).........ceeeeees 
Nonmanufacturing industries... .......cecccseccscees 


(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 


SIC code 


38 
381-82 
383-87 


27,31,39 
10-11,14-17,40- 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 ,87 


{Dollars in millions] 


1978 


27 


19 


(2) Not separately available but included in total. See general notes. 
(D) Data have been withheld to avoid disclosing operations of individual companies. 


(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Foundation, SRS 


1979 1980 
28 45 
24 40 

4 5 
7 19 
324 333 


1981 


53 
(2) 
(2) 


(2) 
374 


1982 


54 
(2) 
(2) 


12 
375 


selected years and projected 1989 (continued) 


1983 


45 
(2) 
(2) 


17 
349 


1984 


36 
(D) 
(D) 


12 
424 


1985 


1986 


1987 


1988 


16 


Projected 
1989 


17 


Table B-23. Company and other (except Federal) funds for industrial energy R&D performance by selected industry: selected years and projected 1989 


& {Dollars in millions] 
Projected 

Industry SIC code 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

BIN c cccccccccececeescoeeceeccesooee eocceroecooeeee $1,796 $2,230 $2,599 $2,680 $2,762 $2,842 $2,962 $2,537 $2,167 $2,410 $2,368 $2,207 
Chemicals and allied products.............. 28 (1) (1) (1) 149 178 166 169 (D) (D) (D) (D) (Ss) 
Petroleum refining and extraction.......... 13,29 530 623 699 957 1,096 1,218 (D) 1,145 957 911 984 Jee 
0 errr rrr rT rrr rr rr rit 35 (1) (1) (1) (1) (1) (1) (D) (D) (D) (D) (D) 239 
Electrical equipment..............seeeeeees 36 137 219 205 203 146 132 123 71 (D) (D) (D) (D) 
Aircraft and missiles. ..........cccceeeeeee 372,376 68 113 163 124 99 (1) 190 264 236 (D) 261 244 
All other manufacturing industries......... ....ecceseeeees (1) (1) (1) 1,053 1,079 (1) 779 610 497 564 478 310 
Nonmanufacturing industrier ............... 10-11,14-17,40- 82 141 154 194 164 143 189 84 (D) 170 (S) 227 


42,44-51,53-54, 
56,60 ,62-63,72- 
73,78,806-07,87 


(1) Not separately available but included in total. See general notes. 
(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Foundation, SRS 


Table B-24. Federal funds for industrial energy R&D performance by selected industry: selected years and projected 1989 


{Dollars in millions] 


Projected 

Industry SIC code 1978 1979 1980 1981 1982 1983 1984 1985S 1986 1987 1988 1989 

.  PPYTTITITITITITTTT TTT ILTTTT TTT TTriTrrrirrrrrrre $1,169 $1,413 $1,563 $1,536 $1,478 $1,503 $1,484 $1,417 $1,191 $1,166 $1,385 $1,603 
Chemicals and allied products............. 28 (1) (1) (1) 163 169 179 22 (D) (D) (D) (D) (D) 
Petroleum refining and extraction......... 13,29 118 153 146 110 66 66 (D) 54 42 3 6 3 
SERGRAMOEH «cc cc ccccccccccccccccccccccccoces 35 (1) (1) (1) (1) (1) (1) (D) (D) (D) (D) (D) (D) 
Electrical equipment...........ceceeeeecees 36 577 624 711 705 685 681 629 662 (D) (D) (D) (DB) 
Aircraft and missiles..........ccceeeecees 372,376 215 259 283 288 264 (1) 471. 417 302 (D) 447 450 
All other manufacturing industries........ .cccccccenevenees (1) (1) (1) 90 83 (1) 52 13 4 5 (D) (D) 
Nonmanufacturing industries............... 10-11,14-17,40- 139 183 179 180 211 206 235 254 (D) 263 (S) (S) 


42,44-51,53-54, 
56,60 ,62-63,72- 
73,78 ,806-07,87 


(1) Not separately available but included in total. See general notes. 
(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


SOURCE: National Science Foundation, SRS 


SY 


Table B-25. Total (company, Federal, and other) funds for industrial energy R&D 
performance by primary energy source: selected years and projected 1989 


{Dollars in millions] 


Primary energy source Projected 
i978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 
Total......... $2,965 $3,643 $4,162 $4,216 $4,240 $4,345 $4,446 $3,954 $3,358 $3,576 $3,753 $3,810 
Fossil fuels........ 843 1,063 1,228 1,437 1,491 1,573 1,738 1,876 1,476 1,548 1,607 1,416 
ORE. cocccccccoeese (1) 557 (1) 772 (1) 905 (1) 1,395 (1) (Ss) (1) (1) 
BaRccccccccceeeeee (1) 113 (1) 208 (1) 255 (1) 189 (1) 191 (1) (1) 
Shale..........55- (1) 26 (1) 57 (1) 48 (1) 125 (1) 11 (1) (1) 
Gc cccccccecoces (1) 313 (1) 383 (1) (2) (1) 150 (1) 46 (1) (1) 

Synthetic fossil 

fuels.......... (1) 236 (1) 210 (1) (2) (1) 111 (1) 23 (1) (1) 
Miming.......... (1) 1 (1) $1 (1) (2) (1) 8 (1) 3 (1) (1) 
Other... ....s065 (1) 76 (1) 142 (1) (2) (1) 31 (1) (Ss) (1) (1) 


Other fossil fuels (1) 56 (1) 17 (1) (2) (1) 17 (1) 51 (1) (1) 


Muclear..........++. 995 1,037 1,056 1,037 1,078 1,118 1,113 1,212 979 926 1,119 1,248 
Fission........... (1) 913 (1) 866 (1) 973 (1) 1,062 (1) 859 (1) (1) 
Pusion..........+. (1) 124 (1) 171 (1) 145 (1) 150 (1) (8) (1) (1) 


Total geothermal, 
solar, conservation, 


and utilization.... (1) 1,156 (1) 774 (1) 1,424 1,218 471 504 421 497 562 
Geothermal........ (1) 149 (1) 71 (1) (2) (1) 54 (1) 48 (1) (1) 
Solar.......seeees (1) 321 (1) 298 (1) (2) (1) 96 (1) 95 (1) (1) 
Conservation and 

utiligation...... (1) 686 (1) 405 (1) (2) (1) 321 (1) 281 (1) (1) 
All other energy.... (1) 387 (1) 968 (1) 230 377 395 399 (8) 530 584 


(S) Data have been withh7ld due to imputation of more than 50 percent 
(1) Data not collected. 
(2) Not separately available, but included in total. See general notes. 


NOTE: Detailed data for 1979, 1981, 1983, 1985, and 1987 were estimated on the basis of (a) data actually reported in those years, 
(b) revised data for those years reported on the 1978, 1980, 1982, 1984, 1986, and 1988 survey forms, and (c) adjustments due to new 
samples in 1981 and 1987. 


SOURCE: National Science Foundation, SRS 


S| 


Table B-26. Company and other (except Federal) funds for industrial energy R&D 


performance by primary energy source: selected years and projected 1989 


{Dollars in nillions] 


Primary energy source 1978 1979 1980 1981 1982 
UNGER o coceceecteosecesoce $1,796 $2,230 $2,599 $2,680 $2,762 
Fossil fuels...............+.+. 678 788 993 1,257 1,361 
BN. ccccoccoeceeoesvoseseoe (1) 529 (1) 46 (1) 
 SPFPPPTTTTTTTITTTT TTT Tee (1) 109 (1) (2) (1) 
| SPT TTT TTT TTT (1) (2) (1) (2) (1) 
Bc ccccccceccecoeececooce (1) 130 (1) 244 (1) 
Synthetic fossil fuels... (1) 84 (1) 132 (1) 
BmBERc oc cccccccccccccccce (1) 1 (1) 24 (1) 
GBc coccocccccccosecece (1) 45 (1) 89 (1) 
Other fossil fuels...... eee (1) (2) (1) (2) (1) 
PRG c c ccccccccecccocceceoce 217 169 150 126 99 
TS  SEPPPPTTTrrrrrr rrr (1) 167 (1) 70 (1) 
PUIBRGRs c cc ccccoccceseeccees (1) 2 (1) 56 (1) 
Total geothermal, solar, 
conservation, 
and utilizgation............. (1) 1,054 (1) 573 (1) 
Geothermal........... wrTTT. (1) 122 (1) 40 (1) 
Mo cccccoescecccooecoess (1) 251 (1) 199 (1) 
Conservation and 
utiligation............... (1) 681 (1) 334 (1) 
All other energy............. (1) 219 (1) 724 (1) 


1983 
$2,842 
1,455 
(2) 

(2) 

(2) 

(2) 
(2) 
(2) 
(2) 


(2) 


150 


(1) 


267 


135 


313 


27 
51 


235 


277 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of more than 50 percent. 


(1) Data not collected. 


(2) Not separately available but included in total. See general notes. 


NOTE: Detailed data for 1979, 1981, 1983, 1985, and 1967 were estimated on the basis of 
(a) data actually reported in those years, (b) revised data for those years reported 
on the 1978, 1980, 1982, 198%, 1986, and 1988, and (c) adjustments due to new samples 


in 1981 and 1987. 


SOURCE: National Science Foundation, SRS 


5? 


Projected 
1989 


$2,207 
1,321 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
122 


(1) 
(1) 


365 


(1) 
(1) 


(1) 


Table 5-27. Federal funds for industrial energy R&D performance by primary energy source: selected years and projected 1989 


{Dollars in millions] 


Projected 
Primary energy source i978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 
eee $1,169 $1,413 $1,563 $1,536 $1,478 $1,503 $1,484 $1,417 $1,191 $1,166 $1,385 $1,603 
Fossil fuels. ..........seeees 165 275 235 180 130 117 228 78 (D) (D) 63 95 
OER coccceconeocooccosooecs (1) 29 (1) 26 (1) (2) (1) 13 (1) (Ss) (1) (1) 
Bato cccccceccooooeooooooocs (1) 7 (1) (2) (1) 10 (i) (D) (1) (D) (1) (1) 
BaBac cocccocococcocceocece (1) (2) (1) (2) (1) 1 (1) 1 (1) (D) (1) (1) 
Gatco cccccccoooeooeeocosoes (1) 183 (1) 139 (1) 76 (1) (S) (1) 17 (1) (1) 
Synthetic fossil fuels... (1) 152 (1) 78 (1) (2) (1) 20 (1) 8 (1) (1) 
PREER. cocccccceoocoesoes (1) 0 (1) 7 (1) (2) (1) 0 (1) (D) (1) (1) 
GRBc cocccocccoseccocese (1) 31 (1) 53 (1) (2) (1) (8) (1) (D) (1) (1) 
Other fossil fuels......... (1) (2) (1) (2) (1) 16 (1) 0 (1) i (1) (1) 
sRGB e co ccccccocccocceccese 778 868 $06 914 979 1,029 1,013 1,063 688 817 379 «41,126 
PESSEERc cc cccccccoceccececs qi) 746 (1) 796 (1) 902 q1) 928 (1) 777 (1) (1) 
| PPP PPrrrrrrrrrrrree (1) 122 (1) i115 (1) 127 (1) 135 (1) (Ss) (1) (1) 
Total geothermal, solar. 
conservetion, 
and utiligation............+. (1) 102 (1) 201 (1) 277 132 1538 (D) (D) 179 197 
Geothermal . ... . . .. sc cccccees (1) 27 (1) 31 (1) (2) (1) 26 (1) (D) (1) (1) 
«| PPT TTITTrTrTryT Tee qi) 70 (1) oo (1) (2) (1) 45 (1) 37 (1) (1) 
Conservation and 
utilisation. .......ssseeee (1) 5 (1) 71 (1) 80 (1) 87 (1) (D) (1) (1) 
All other energy............. (1) 168 (1) 244 (1) 80 110 118 (D) (D) 164 185 


(D) Data have been withheld to avoid disclosing operations ef individual companies. 
(S) Data have been withheld due to imputation of gore than 50 percent. 

(1) Date not collected. 

(2) Bot separately available but included in totel. See general notes. 


MOTE: Detailed data for 1979, 1981, 1983, 1985, and 1987 were estimated on the basis of 
(a) data actually reported in those years, (b) revised data for those years reported 
on the 1978, 1980, 1982, 19864, 1986, and 1988 survey forms, and (c) adjustments due to new samples 
in 1981 and 1987. 


SOURCE: National Science Foundation, SRS 
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Table B-28. Total (company, Federal, and other) funds for industrial pollution-abatement 


R&D performance by industry: selected years and projected 1989 


Industry SIC code 

BeORh. cccccccccccccccccccccccccccccces cocccccoocoocsccs 

Food, kindred, and tobacco products(1)...... 20,21 
Textiles and apparel... .......-.-sssecccccees 22,23 
Lumber, wood products, and furniture........ 24,25 
Paper and allied products...........-sssee 26 
Chemicals and allied products.............++- 28 
Industrial chemicals...........scsseeeeees 281-82, 286 
Drugs and medicines..........-csseceeceees 283 
Other chemicals. ........-scccccccccceccees 284-85 , 287-89 
Petroleum refining and extractiren........... 13,29 
Rubber products... .. 1... scccccccccccccccceee 30 
Stone, clay, and glass products............-. 32 
Primary metals... «6. cccccscccccccccccceeees 33 
Ferrous metals and products............+«+. 331-32,3398-99 
Nonferrous metals and products............ 333-36 
Fabricated metal products...........sssseees 34 
MaGhIMOEy. . 2. cc cccsccccccccccccsseseseseees 35 
Office, computing, and accounting machines 357 
Other mechinery, except electrical........ 351-56, 358-59 
Electrical equipment. ..........sscsccccceeee 36 
Radio and TV receiving cquipment.......... 365 
Communication equipment... .........sssseees 366 
Electronic Components... .. 66. sccccccccceee 367 
Other electrical equipment... ..........+++: 361-64 , 369 
Trensportation equipment... ........sscscceees 37 
Motor vehicles & motor vehicles equipment. 371 
Other transportation equipment............ 373-75,379 
Aircraft and missiies.... 6... .scccsccseece 372,376 


See footnotes at end of table 


i978 §61979 
$1,065 $1,249 
2 z 
(2) (2) 
3 3 
8 (2) 
79 146 
67 128 
(2) s 
(2) 13 
71 80 
3 3 

7 9 
25 29 
13 14 
12 15 
(2) 6 
38 31 
) te} 
37 30 
19 34 
0 ie} 

6 5 
(2) (2) 
(2) (2) 
593 (2) 
(2) 9 
64 64 


[Dellars in aillions) 


1981 1982 
(S) (Ss) 
i 1 
(2) (2) 
5 3 
(2) 9 
186 191 
165 173 
6 6 
15 12 
92 97 
(2) 2 
9 7 
24 22 
15 13 
9 9 

5 11 
34 30 
te} to} 
34 30 
39 24 
te} re} 
(2) (2) 
(2) (2) 
(2) (2) 
(2) (2) 
0 ce) 
30 (2) 


1983 1984 
(S) $1,060 
9 12 
(2) (Ss) 
2 (D) 
6 7 
167 158 
144 140 
11 8 
12 10 
81 88 
i (D) 
9 (S) 
21 21 
10 13 
11 8 
7 14 
27 26 
: (D) 
27 (D) 
18 (D) 
te) ) 
(2) (D) 
(2) (8) 
12 (D) 
(S) 

(2) (D) 
(2) (D) 
(2) (D) 
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Table B-28. Total (company, Federal, and other) funds for industrial pollution-abatement 
R&D performance by industry: selected years and projected 1989 (continued) 


[Dollars in millions] 


Industry SIC code 
1978 1979 1980 1981 1982 1983 1984 
Professional and scientific instruments..... 38 4 3 (2) (2) (2) 3 2 
Scientific and mechanical measuring 
AMSTTUMANES.. 2... cece cece eee e ere eeeceees 381-82 (2) (2) (2) (2) (2) 1 (D) 
Optical, surgical, photographic, and other 
imstruments...... 2... ccc cece cece eecceees 383-87 (2) (2) (2) (2) (2) 2 (D) 
Other manufacturing industries.............. 27,31,39 3 2 3 (2) (2) 2 3 
Nonmanufacturing industries.............++.++:. 10-11,14-17,40- 102 104 79 77 65 124 113 
42, 44-51,53-54, 
56,60 ,62-63,72- 


73,78,806-07,87 


(D) Data have been withheld to avoid disclosing operations of individual companies. 

(S) Data have been withheld due to imputation of more than 50 percent. 

(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries.* 
(2) Not separately available but included in total. See general notes. 

(3) Less than $0.5 million. 


SOURCE: National Science Foundation, SRS 


L0| 
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Table B-29. Company and other (except Federal) funds for industrial pollution-abatement 
R&D performance by selected industry: selected years and projected 1989 


[Dollars in millions] 


Projected 
Industry SIC code 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 
OE . 0 nnb6046SS6SOSS6SOS SSO CCOSEEOES 00008680040S00668 (1) $1,139 $1,095 (S) (S) (S) (S) (S) (S) (Ss) (Ss) (S) 
Chemicals and allied products.............. 28 (1) 113 130 128 123 101 (D) (S) (D) (D) (D) (D) 
Petroleum refining and extraction.......... 13,29 (1) (2) 93 92 97 82 (D) 61 63 $1 60 66 
FFE OOOO OPT TTT e TTT TT TTT TTT TT TT 35 (D) (D) 33 38 46 60 
Electrical equipment...........-seeeeeeeees 36 (1) 17 19 19 12 13 (D) (D) (D) (D) (D) (D) 
Aircraft and missiles..........sseeeeeeeees 372,376 (1) (2) 26 20 22 17 24 (D) (D) 62 (D) (D) 
All other manufacturing industries.........  .scccssscsceeees (1) (2) 705 (2) (2) (2) 565 (D) 676 (D) (D) (D) 
Nonmanufacturing industries..............:. 10-11,14-17,40- (1) 98 63 39 38 51 47 (D) (D) (D) (D) (D) 
42,44-51,53-54, 
56,60,62-63,72- 
73,78,806-07 ,87 
(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 
(1) Data not available for 1978. 
(2) Not separately available but included in total. See general notes. 
SOURCE: National Science Foundation, SRS 
Table B-30. Federal funds for industrial pollution-abatement R&D performance 
by selected industry: selected years and projected 1989 
[Dollars in millions) 
Projected 
Industry SIC code 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 
PPT TTTT TTT TTT TTTTTTTTTiTiTrririrreerTrrirrrirTrrrr Te (1) $98 $107 $129 $122 $176 $169 $169 $148 $186 $175 $176 
Chemicals and allied products..............seeee5 28 (1) 36 48 58 68 66 (D) (D) (D) (D) (D) (D) 
Petroleum refining and extraction...............+. 13,29 (1) (2) 2 0 0 0 (D) 0 0 0 0 0 
Machinery. ......cccccccccscceccccccscsscssesssecs 35 (D) (D) 0 0 0 0 
Electrical equipment... ... 2... ccc ecccccccccccccees 36 (1) 17 20 20 12 5 (D) (D) (D) (D) (D) (D) 
Aircraft and missiles... .... 2c ccccccccccccccccces 372,376 (1) (2) 12 10 (2) (2) (D) (D) (D) 61 (D) (D) 
All other manufacturing industries... ...... cece ceeecccnccccecece (1) (2) 6 3 (2) (2) (D) (D) (D) (D) 0 0 
Nonmanufacturing industries. .........ccseesseeees 10-11,14-17,40- (1) 15 16 38 26 74 67 (D) (D) (D) (D) (D) 


42,44-51,53-54, 
56,60 ,62-63,72- 
73,78 ,806-07 ,87 


(D) Data have been withheld to avoid disclosing information about individual companies. 
(1) Data not available for 1978. 
(2) Not separately available but included in total. See general notes. 


SOURCE: National Science Foundation, SRS 
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Table B-31. Number of full-time-equivalent (FTE) R&D scientists and engineers by industry and size of company: 


Industry and size of company SIC code 
te PPT TTITTTTITrrrrreerereereT oe c8eeeeceseeeseose 
Total (Annual Average)...........-+s++: peceee UPTTTTTTTTTTT TTT Te 


Distribution by industry 


Food, kindred, and tobacco products(1).......... seeee 20,21 
Textiles and apparel... .... cece cece ccccccecccecees 22,23 
Lumber, wood products, and furniture............. ooee 24,25 
Paper and allied products..............ee00- TTTTTT oe 26 
Chemicals and allied products........... YTTTT TITS ee 28 
Industrial chemicals. ..........2ccceecccecees oeecee 281-82, 286 
Drugs and medicines............+.+. TTTTTTTTTTTT eee 283 
Other chemicals. ..........cccccccccccccccees cccccee 284-85, 287-89 
Petroleum refining and extraction..... PTTTTTTITTTiT Ty 13,29 
Rubber products............. WYTTTITITITTTT TTT ccccece 30 
Stone, clay, and glass products.......... PTTTTTIT TTT 32 
Primary metals..........cccccccccccccccsececes TYTTITT 33 
Ferrous metals and products....... TTTTTT eoccee eee 331-32, 3398-99 
Nonferrous metals and products...........sseee0. eee 333-36 
Fabricated metal products..... PYTTTITTT TTT TYTTTTTT 34 
Machinery........-.+ss00- TYTTTTTTT TTT YTTTTT ececee 35 
Office, computing, and accounting machines......... 357 
Other machinery, except electrical......... coccccce 351-56, 358-59 
Electrical equipment..........ccceecccceccces TTTTTTT 36 
Radio and TV receiving equipment......... TYTTTTTTT 365 
Communication equipment..............- cocccccccccce 366 
Electronic components...........+.+++:. TYYTTTITTT eee 367 
Other electrical equipment...........ceeeeeeeeces oe 361-64, 369 
Transportation equipment..... TETTTITTT TTT TTTTT TT 37 
Motor vehicles and motor vehicles equipment....... ° 371 
Other transportation equipment...........seeeeseees 373-75,379 
Aircraft and missiles...........csceccccrennees eves 372,376 


See footnotes at end of table 
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450.6 487.8 
469.2 498.8 


2 


selected years 


{In thousands] 


-*oren ~ 
“Oo nN © & 


N & w 
ow ry 


aw an 


111.5 130.2 144.8 136.4 142.1 


Table B-31. Number of full-time-equivalent (FTE) R&D scientists and engineers by industry and size of company: selected years (continued) 


{In thousands] 
Industry and size of company SIC code 
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 
Professional and scientific instruments............. ° 38 4623.3 27.0 32.8 34.7 442.7 (2) (2) (Ss) (S) (S) (S) (S) 
Scientific and mechanical measuring instruments.... 381-82 9.0 11.7 (2) 18.6 (2) (2) (2) (Ss) (Ss) (S) (Ss) (S) 
Optical, surgical, photographic, and other 

RROREIIBEND. 0 oc ccccccccccceceeccecceoeeccooocooooes 383-87 14.3 15.3 16.3 16.0 16.1 (2) (2) 19.8 24.0 26.2 24.9 (S) 
Other manufacturing industries. ............2seeeeeee: 27,31,39 4.6 4.7 4.6 4.8 5.5 5.9 (2) (Ss) (Ss) (Ss) 6.4 (Ss) 

Nonmanufdcturing industries. ..........---seecececcees 10-11,14-17,40- 
42,44-51,53-S4, 15.0 17.1 19.8 22.2 27.1 31.2 49.8 66.8 75.1 88.6 101.9 (S) 

56,60,62-63, 72- 

73,78,806-07 ,87 


Distribution by size of company 
[Based on number of employees) 


Less than S00. ... 2... ccc cccccccccersccceccesesesesses sessseesseeessess 29.5 30.5 34.4 38.0 40.7 52.7 81.9 78.3 (S) 105.9 109.0 (S) 
SOO CO 99D... errr c esc ceccceeserecesseeesseeeseeees Seessssessesssees 16.5 (S) 21.6 19.3 18.0 
1,000 CO 6,999... reece ccrccccrrensesssecsseeessees seeesesesesessses 27.5 30.9 34.8 38.9 42.8 48.3 52.6 61.6 66.7 73.7 81.9 80.3 
S,000 CO 9,999... ccc cccccccceresccceccececsseeees seesesessessseses 28.7 30.7 29.6 27.2 36.6 29.8 30.1 28.5 38.9 39.5 40.2 47.5 
10,000 CO 26,999... ccc cece cece eee e eee e eee e eens eeeeeeeeeeeeeeees $2.1 55.6 64.4 71.8 77.0 84.3 84.0 89.9 88.4 83.2 94.5 86.1 
25,000 OF MOTE... 1... cece eee e eee eee eee eee eens eens eeeeeeeeeees 266.6 276.2 287.4 311.8 312.7 325.8 335.5 347.6 365.3 373.4 365.2 380.1 


(S) Data have been withheld due to imputation of 50 percent or more. 

(1) Until 1984, tobacco products (SIC 21) was included with “other manufacturing industries." 
(2) Not separately available but included in total. See general notes. 

(3) Data included in the other manufacturing industries group. 

N/A Wot available 


SOURCE: National Science Foundation, SRS 


WY 


Table B-32. 


Industry and size of company 


Ferrous metals and products. ...........sseeceeees 
Nonferrous metals and products.............+s+++:. 


Transportation equipment... ... 6... ccc ccccccccecces 


Motor vehicles and motor vehicles equipment...... 


Other transportation equipment..............sss. 
Aircraft and missiles... ........cccccccccccceceees 


See footnotes at end of table 


SIC code 


331-32, 3398-99 
333-36 


34 
35 


371 


373-75,379 
372,376 


Cost per R&D scientist or engineer by industry: selected years 


1978 


135,200 


111,700 
101,600 


95 


1981 


$103, 900 


1982 


$111,600 


(D) 

(D) 

(Ss) 
70,800 
102,500 


122,100 
(D) 
(D) 
(D) 
(D) 
(D) 
118,200 


(D) 
(D) 


(Ss) 
103,800 


(D) 
(D) 


100 ,000 


(D) 
123,300 


69,600 
(D) 


(D) 
162,600 


(D) 
148,800 


1983 


$116,000 


(D) 
(D) 
(Ss) 
(D) 
104,800 


123,100 
103,100 
(D) 

(D) 
75,400 
(D) 
129,900 


(D) 
(D) 


(Ss) 
108, 400 


(D) 
(D) 


114,300 


105,300 
135,000 


(8) 
(D) 


(D) 
184,700 


114,200 
143,600 


1984 


$124,000 


(D) 
(D) 
115,400 
(D) 
112,500 


132,000 
(D) 
(D) 
(D) 
(D) 
(D) 
(D) 


(D) 
112,000 


111,600 
124,500 


(D) 
(D) 


121,700 


(D) 
143,000 


100,500 
(D) 


(D) 
211,400 


(D) 
156,000 


1985 


$130,200 


223,100 


(D) 
161,700 


1986 


$128 , 900 


(D) 
(D) 
(5) 
(D) 
118,900 


144,100 
120,100 
84,600 
(D) 

(D) 
118,000 
(D) 


(D) 
138,800 


(8) 
(D) 


(D) 
118,600 


121,700 


83,100 
139,800 


(D) 
(D) 


171,800 
(D) 


(S) 
153,100 


1987 


$133 , 900 


(Ss) 
(D) 
(S) 
(D) 
132,800 


(S) 
(D) 
(D) 
209, 600 
(D) 
116,000 
128 , 300 


(D) 
(D) 


95,600 
(D) 


(D) 
111,800 


123,100 


405 , 900 
140,900 


102,800 
(Ss) 


184,300 
(D) 


(8) 
183,800 


1988 


$138,700 


(D) 
(D) 
(D) 
(D) 
140,600 


(S) 
141,500 
(5) 
200,800 
(D) 
(D) 
118,400 


(8) 
120,400 


(s) 
(D) 


(D) 
116,600 


106,200 
139,700 


(Ss) 
(8) 


190,200 
(D) 


(Ss) 
184,300 


Table B-32. 


Industry and size of company 


Professional and scientific instruments......... 


Scientific and mechanical measuring instruments. . 
Optical, surgical, photographic, and other 


Distribution by size of company 
[Based on number of exployees) 


Cost per R&D scientist or engineer by industry: 


“fe #08 ®©e @O eee eee eee ee 


“** #88 © eo ee eee ee eee ee 
eee ee eee eee eneneneneewenerr errr er er er er er ere ere eee ehlhlUCUh lc COC OOO OC CCC Ch 


ee #¢ 8 #8 © Oe eee eee ee ee 


SIC code 4978 


38 $79,400 


3°1-82 «664,700 


383-87 89,700 

27,31,39 
10-12,14-17,40- 
42,44-51,53-54, 
56,60 ,62-63,72- 
73,78,806-07 ,87 


57,200 
76,600 


selected years (continued) 


1979 1980 1981 
$83,800 $89,700 $93,400 

(D) (D) (D) 
98,400 103,800 (D) 
61,900 77,400 (D) 
83,500 86,400 77,200 
53,500 56,300 58,600 
70,200 68,600 77,000 
56,100 71,400 93,700 
84,100 86,200 90,900 
96,200 105,800 117,200 


1982 
(Ss) 
(D) 
(D) 


(D) 
$84, 800 


128,900 


1983 1984 1985 
(S) $116,900 $122,000 
$83,200 (D) (D) 
141,100 (D) (D) 
98,500 (D) (D) 
82,470 84,100 94,600 
65,700 55,000 (S) 
87,200 (8) 

82,800 96,700 97,300 
93,400 111,000 119,300 
112,900 130,502 124,600 
134,200 143,000 155,300 


(S) 
(D) 
(D) 


(Ss) 
$91,000 


70,600 
103,400 
106,400 
108, 400 
122,300 


154,300 


161,100 


(Ss) 
$93, 300 
103,500 
127,000 
128,000 


173,600 


The number of full-time-equivalent R&D scientists and engineers used to estimate the cost per R&D scientist or engineer is the arithmetic mean of ths numbers of 


R&D scientists and engineers reported for January in two consecutive years. This number is then divided into the total R&D expenditures of the earlier year, 
and the ratio is attributed to the earlier year. 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 
(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 
(2) Not separately available but included in total. See general notes. 


(3) Included in the other manufacturing group. 


SOURCE: Mational Science Foundation, SRS 


Oe; 


Table B-33. Cost per R&D scientist or engineer(1) by industry and size of company: 1988 


Office, computing, and sccounting aschines....... 


See footnotes at end of table 


SIC code Less than 
Total $00 

seeesooecsescese $138,700 (Ss) 
20,21 (D) (Ss) 

22,23 (9) (Ss) 

24,25 (P) (Ss) 

26 (D) (Ss) 

23 143,600 52,100 

281-82, 286 (s) 74,900 
283 141,500 (Ss) 

284-85 , 287-89 (Ss) 52,900 
13,29 200 , 800 39,000 

30 (D) (Ss) 

32 (D) (Ss) 

33 118,400 (Ss) 
331-32,3398-99 (Ss) (Ss) 
333-36 120,400 (8) 

3 (Ss) (Ss) 

35 (D) 80,100 

357 (D) (Ss) 

351-56, 358-59 116,600 112,000 
36 122,900 71,400 

365 106,200 (Ss) 

366 139,700 62,100 

367 (Ss) 84,800 

361-64, 369 (Ss) (Ss) 

37 190,200 (Ss) 

371 (D) (D) 
373-75,379 (s) (8) 
372,376 184,300 (D) 


ce‘T 


1,600 to 
4,999 


$103 , 500 


107,300 
149,700 
131,400 

88,100 
137,100 


161,200 
141,600 
114,200 


364,200 
97,960 
55, 700 
101, 990 


131,100 
92, 900 


97,600 
109, 800 


104 , 500 
118, 500 


97,300 


59,400 
102,400 
95,800 
96,200 


106, 900 
82,300 


138 ,000 
117,500 


5,000 to 
9,999 


$127,000 


118,700 
(Ss) 

(S$) 
69,800 
(S) 


181,600 
(D) 
(D) 


243,900 
(5) 
(Ss) 
157,700 


218,000 
(D) 


(Ss) 
(5) 


(S) 
86,000 


(S) 


0 
(D) 
(S) 
(D) 


129,900 
87,100 


(D) 
(S) 


Companies with total employment of-- 


10,000 to 


24,999 


Table B-33. 


Industry 


Professional and scientific instruments.......... 


Scientific and mechanical measuring instruments.. 


Optical, surgical, photographic, and other 


Other manufacturing industries.................-- 
Nonmanufacturing industries...............-+see6: 


(1) See note on table B-32. 


SIC code 


381-82 


oe 383-87 


oe 27,31,39 
-- 10-11,14-17,40- 


42,44-51,53-54, 
56 ,60,62-63,72- 
73,78,806-07 ,87 


Cost per R&D scientist or engineer(1) by industry and size of compiuny: 


Total 
(S) 
(D) 
(D) 


(D) 
(S) 


(D) Data have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 


SOURCE: National Science Foundation, SRS 


Table B-34. 


Companies ranked by size of 
R&D program 
[Based on total (company, 


Cost per R&D scientist or engineer(1) in companies ranked by size of A&D program: 


1988 (continued) 


Companies with total employment of-- 


Less than 500 to 1,000 to 
500 999 4,999 

(S) (S) 98,000 
56,400 74,700 88,700 
(S) (S) 109,200 

(S) (S) 77,800 

(S) (S) 100,800 


selected years 


Federal, and other) funds) 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 
DOSS GB. ccccccececccceccccess $109,400 $121,700 $126,700 $160,200 $182,800 $185,200 $202,000 $225,800 $225,900 $222,600 
BS Bo cccccccccccccceceocese 103,800 105,700 119,200 138,900 127,600 154,000 167,000 176,200 171,400 196,900 
Mext 12......cccccccccccccees 83,800 90,500 93,300 107,000 127,500 119,300 127,800 132,500 131,200 141,600 
BR Bc ccccccccccccccesccecs 80,800 87,600 97,400 101,700 104,200 117,800 121,000 144,000 125,600 146,300 
Next 60....... cc ccc cccccccees 74,200 80,100 90,700 96,400 98,000 118,800 130,400 124,100 139,000 128,700 
Next 100........ccccccccccees 58,700 63,400 71,400 87,900 99,200 96,300 108,900 122,800 146,700 128,600 
Next 200.......cccceccccccees 56,900 61,200 72,800 79,900 986,900 86,400 97,300 94,100 102,500 110,800 
Average of above 400 R&D 

performing companies........ 82,200 88,500 96,600 114,400 118,500 125,400 139,000 144,400 160,400 153,100 


(1) See note on table B-32. 


SOURCE: National Science Foundation, SRS 


(93 


5,000 to 
9,999 


111,600 
(D) 
114,000 


(D) 
105,400 


1988 


$226,200 
198,200 
152,000 
157,000 
138,900 
131,600 
115,400 


159,800 


10,000 to 
24,999 


74,100 
(D) 
(D) 


95,800 
110,700 


25,000 or 


Table B-35. Domestic employment of R&D-performing companies by industry and size of company: 1987-88 


{In Thousands] 
1987 


Companies with total employment of-- 


Industry SIC code 

Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4,999 9,999 24,999 more 
 PPPPTTTIT ITI TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT Tee 17,633 1,369 612 2,394 1,398 3,402 8,458 
Food, kindred, and tobacco products................ 20,21 1,307 3 29 135 105 241 794 
Textiles and apparel... ........cccccccccccccccecees 22,23 654 70 (S) 85 52 170 196 
Lumber, wood products, and furniture............... 24,25 254 30 25 80 45 74 0 
Paper and allied products...........ceeeecccccccees 26 559 34 10 80 71 202 162 
Chemicals and allied products............eeeeeeeees 28 1,091 104 30 164 88 402 303 
Industrial chemicals. ..........cccccsccccesceeees 281-82, 286 448 6 6 52 50 114 220 
Drugs and medicines... .......cccecccccccccccceces 283 317 17 6 33 (D) 195 (D) 
Other chemicals...........2cccccccscccccccccccces 284-85 , 287-89 326 81 18 79 (D) 93 (D) 
Petroleum refining and extraction.................. 13,29 454 8 4 28 33 69 312 
Rubber products.........cccccccccccccccncccccececes 30 491 (D) 33 205 46 97 (D) 
Stone, clay, and glass products............ssseseees 32 357 15 23 66 39 107 107 
FT rrr rTrTrTrTrrrrrrrrrrrrrrrrrirT re 33 481 25 20 109 67 143 117 
Ferrous metals and products............ceeeeeeees 331-32, 3398-99 268 (D) 9 54 48 60 (D) 
Norferrous metals and products...........sseeeees 333-36 213 (D) 11 55 19 83 (D) 
Fabricated metal products..........ccccescccccceees 34 601 (D) 43 120 62 184 (D) 
BinGeEMOGP. cc ccccccccccccccccccoccccccecceces ryTTTy 35 1,450 225 78 305 155 172 $15 
Office, computing, and accounting machines...... ° 357 647 29 18 105 38 55 402 
Other machinery, except electrical............... 351-56, 358-59 803 196 60 200 117 117 113 
Electrical equipment........ TYTTTTITITT TT ccccccces 36 2,010 214 67 256 107 416 950 
Radio and TV receiving equipment.............. eee 365 30 5 (D) 12 0 (D) 0 
Communication equipment. ...........ccceccseceeees 366 1,005 42 11 54 37 148 713 
Electronic components.........ccccccccccccccseees 367 492 84 24 84 30 (D) (D) 
Other electrical equipment........ YTTTTTTTT TT Te 361-64, 369 483 83 (D) 106 40 157 (D) 
Transportation equipment.............see0. TYTTTTTT 37 2,739 43 31 113 108 280 2,164 
Motor vehicles and motor vehicles equipment...... 371 1,156 (D) 17 53 (D) 104 895 
Other transportation equipment.............sse005 373-75,379 119 (D) 8 29 (D) 53 0 
Aircraft and missiles... ......ccccccccccccccccees 372,376 1,464 (D) 6 31 (D) 123 1,269 

See footnotes at end of table 

> 


0Z 


Table B-35. 


Industry 


Professional and scientific instruments............ 


Scientific and mechanical measuring instruments.. 


Optical, surgical, photographic, and other 


Other manufacturing industries..............seeee0- 
Nonmanufacturing industries............seeseeceeees 


Food, kindred, and tobacco products ............... 
Textiles and apparel..........cecccccccceccccccnces 
Lumber, wood products, and furniture............... 
Paper and allied products...........ccsseeccecccees 
Chemicals and allied products............++seee-e0: 


Industrial chemicals. ..........ccceccscescccceece 
Drugs and medicines. ..........cccecccccesecccsees 
Other chemicals. .......cccccccccccccscccsescceess 


Petroleum refining and extraction..............+++. 
Rubber products... 1.1... cece cece cece cence enceeeseees 
Stone, clay, and glass products.............s+ee05: 
Primary metals. .... cc cccccccccccccccssssessscesecs . 


Ferrous metals and products...........seeeeeeeees 
Nonferrous metals and products............+.see0+ 


See footnotes at end of table 


SIC code 


38 
381-82 
383-87 


27,31,39 
10-11,14-17,40- 
42,44-51,53-54, 
56 ,60,62-63,72- 
73,78,806-07 ,87 


281-82 , 286 
283 


331-32, 3398-99 
333-36 


Total 
632 
229 
403 


353 
4,200 


Domestic employment of R&D-performing companies by industry and size of company: 


1987-88 (continued) 


{In Thousands] 
1987 


Companies with total employment of-- 


Less than 
500 


97 
55 
42 


(D) 
257 


500 to 
999 


34 


14 


31 
72 


1,000 to 
4,999 9,999 
96 64 
46 27 
50 37 
101 42 
448 320 
{In Thousands] 
1988 


Companies with total employment of-- 


500 
(S) 


(S) 
(S) 
(D) 
(S) 
(S) 


(S) 
(S) 
(S) 


(S) 
(D) 
(D) 
(S) 


(S) 


Less than $00 to 
4,999 9,999 
2,353 1,349 

(Ss) 111 
(S) (S) 
82 41 
(S) 73 
179 68 
55 39 
39 (D) 
85 (D) 
(S) 34 
(Ss) $1 
(S) 40 
110 59 
49 (D) 


24,999 


5,000 to 10,000 to 25,000 or 


281 


Table B-35. Domestic employment of R&D-performing companies by industry and size of company: 1987-88 (continued) 


{In Thousands] 
1988 


Companies with total employment of-- 


Industry SIC code 
Less than 500 to 1,000 to 5,000 to 10,000 to 25,000 or 
Total 500 999 4,999 9,999 24,999 more 
Pabricated metal products... .... 2... -sscceeccccncces 34 187 (S) (S) 61 (D) (D) (D) 
i FFP EPPPTTTTTT TTT TTT TTT TTTTiTTrTT Tee 35 
575 (S) (S$) 129 62 177 0 
Office, computing, and accounting machines....... 357 1,454 (Ss) 77 285 145 208 520 
Other machinery, except electrical............... 351-56 ,358-59 
653 28 22 80 58 65 400 
Electrical equipment. ...........-2-cccccceccececees 36 601 (Ss) $5 205 87 143 120 
Radio and TV receiving equipment................- 365 1,965 (S) (Ss) 241 101 306 1,033 
Communication equipment. ...... ~~... .ceceeeceeece 366 
Electronic compoments........ 2... --eeccsecceeseee 367 27 (Ss) (D) (8) 0 (D) 0 
Other electrical equipment... .... 2... --sceeceeees 361-64 , 369 980 41 11 45 32 86 765 
479 (Ss) 26 72 36 83 173 
Transportation equipment............--seecceccceeee 37 479 (Ss) (D) 114 34 (D) 95 
Motor vehicles and gotor vehicles equipment...... 371 2,574 (Ss) (Ss) 103 121 210 2,068 
Other transportation equipment................++. 373-75,379 
Aircraft and missiles... ..... 2... ccc cccccccseeees 372,376 1,076 (D) (Ss) $1 (D) 40 858 
120 (D) (S) (S) (D) 57 0 
Professional and scientific instruments............ 38 1,378 (D) 7 26 (D) 113 1,210 
Scientific and mechanical measuring instruments. . 381-82 631 (Ss) (Ss) 102 ae 66 295 
Optical, surgical, photographic, and other 
AUmStruments. .. cece ccc cee cece ee wee eeeeeeeees 383-87 221 (S) 12 48 (D) (D) (D) 
Other manufacturing industries............... poccece 27,31,39 410 (Ss) (Ss) 54 (D) (D) (dD) 
Nonmanufacturing industries... ...........ssceeeeees 10-11,14-17,40- 
42,44-51,53-54, 325 (D) (S) (S) 46 108 (D) 
56,60 ,62-63, 72- 4,046 (S) (S) (S) (S) 603 2,362 


73,78 ,806-07 ,87 


(D) Date have been withheld to avoid disclosing operations of individual companies. 
(S) Data have been withheld due to imputation of 50 percent or more. 


SOURCE: WNational Science Foundation, SRS 


“1 


Table B-36. R&D scientists and engineers per 1,000 employees in manufacturing companies by industry and size of company: 


Industry and sise of company SIC code 


Distribution by industry 


Total...... TT TTTITITITI TT TTT TTT TTT TTT TTT TTT TTT TTT TTT Te 
Pood, kindred,and tobacco products(1)....... TTT T TTT 20,21 
Textiles and apparel...............- TTT TT TTT peccce 22,23 
Lumber, wood products, and furniture....... evccccccce 24,25 
Paper and allied products......... ec cccccccccccccccce 26 
Chemicals and allied products....... PTT TITTY TTT TTT 28 

Industrial chemicals..............++. eccccece ecccee 281-82 , 286 
Drugs and medicines. ..........cccceccccccsecesecees 283 
Other chemicals.............. TITTTTITITITTT TTT Tree 284-85 , 287-89 
Petroleum refining and extraction........... ecccce eee 13,29 
Rubber products.............. eeccccccccccccccces occce 30 
Stone, clay, and glass products... ........sseeees: eece 32 
Primary metals............. TITTITITITITITITTTT TT Tee 33 
Ferrous eetals and products..... TTTTITTTTT TT Ty occe 331-32, 3396-99 
Nonferrous metals and products........ eccccccccccce 333-36 
Pabricated metal products... ......cceecccccccess cccce 34 
Machinery. .....--seeeeeeees see eeeee nee eeee eeneeeeeeeee 35 
Office, computing, and accounting machines......... 357 
Other machinery, except electrical............. ecce 351-56, 358-59 
Electrical @QuiIpMeNe.. ... sc cecccccecs *eeeee eeeeeee eee 36 
Communication equipment..............+.+-. TITTY occcece 366 
Electronic components......... cccccccccccores TTTTT 367 
Other electrical equipment. .........cccccccccccsees 361-64 , 369 
Transportation equipment............ ec cccccccccccccos 37 
Motor vehicles and motor vehicles equipment....... ° 371 
Other transportation equipment.............seeeees ° 373-75,379 
Aircraft and missiles... .. 1... cc ccccccccsccccceeees 372,376 


See footnotes at end of table 


1978 


27 27 
7 6 
3 3 
7 6 

14 14 

43 42 

38 36 

65 62 

27 27 

19 18 

is = (S) 

13 is 
8 7 
6 6 

12 12 

12 12 

39 38 

79 75 

19 i9 

41 43 

22 29 

48 33 

31 32 

32 32 

26 26 

13 11 

96 93 


yo SSE BESauw 8 


eS SS ££ SS RF 


(8) 


31 


1979 1980 1981 1982 1983 1984 i985 


BSEE BES LSaue & 


oe 
aw 


~ 
se 
~ 


~ 
~ 


116 


selected years 


1986 1987 1988 
45 45 47 
7 7 7 

4 4 4 

5 s 5 
11 11 11 
70 68 72 
56 32 34 
98 ss 108 
63 61 6i 
i9 20 24 
2s i9 17 
20 24 27 
11 12 13 
7 9 9 
17 16 18 
(Ss) 17 18 
64 67 68 
107. +115 116 
26 29 30 
$9 65 69 
$5 45 49 
68 73 76 
82 86 98 
26 28 29 
69 68 74 
38 42 43 
23 38 39 
99 91 101 


Table B-36. R&D scientists and engineers per 1,000 employees in manufacturing companies by industry and size of company: selected years (continued) 
Industry and size of company SIC code 1978 1979 1980 1981 1982 1983 1964 1985 1986 1987 1988 


Distribution by industry 


Professional and scientific instruments.............. 38 42 41 39 46 6(S) «= «6©«¢S))~ 6S) Ci CS)D—s«éESY 71 71 
Scientific and mechanical measuring instruments... . 381-82 So (8) (Ss) (Ss) (5S) «(s>) <«S) £58) (Ss) 85 90 
Optical, surgical, photographic, and other 

RRORTIIERG sc ccc cccccccecesccocccose PVT TTT TT TT TTT 383-87 a4 45 48 47 6©¢S) «= =6(S)-~—s« C'S) 70 61 63 60 

Other manufacturing industries................+++ss+. 27,31,39 3 7 7 7 ¢ «> «> «s) (5S) is 18 

Distribution by size of company 
[Based on mamber of employees) 

BOOS GRE BeBe cc ccccccccccccccccccccccccccecccccesees ccccccoeoeooccoes 25 24 25 28 30 34 42 50 $9 39 56 

GED GD GeBc ccccccccccccccccccccccccccccccccccccccsess cocccecocceesoess 21 21 23 27 29 

DED GD OcGRBo c ccccccccccccccccccccccccccececceseese coccccooccocoeoes is 18 i9 21 22 25 24 26 32 30 32 

DGD GD Gulleccccccccccccccoccoccccccececoecceseese cocccococoocoeccs 17 i9 19 18 23 22 19 i9 28 29 32 

SO GED GD Bacco cccccccccccccccccccccccccccccccccce cocccccoccccooocs 20 i9 20 23 26 26 ng 30 33 32 35 

SR GED GB GOED c ccc cccccccccccccccccccccccccccceccccss c00ccccccelcesees 34 34 34 36 43 42 47 49 56 57 60 

NOTES: The number of R&D scientists and engineers for 1987 is derived by dividing the arithmetic mean of scientists and engineers employed 


in January 1987 and January 1988 by the number of employees in all activities in March 1987. Similar procedures were used in earlier 
years except 1967-69; in those years, data were derived by dividing the number of R&D scientists and engineers for the year by March 
employment figures. 


Nonmanufacturing industries are included in the 1958-83 calculations. 


(S) Data have been withheld due to imputation of 50 percent or acre. 

(1) Until 1984, tobacco products, SIC 21, was included with “other manufacturing industries." 
(2) Not separately available but included in total. See general notes. 

(3) Data not tabulated at this level prior to the 1972 survey. 

(4) Data not tabulated at this level prior to the 1977 survey. 

(5) Included in the other electrical equipment group for 1958-63. 


SOURCE: National Science Foundation, SRS 
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Table B-37. R&D funds per employee by size of company: selected years 


Size of company 
[Based on number of 
employees) i978 1979 1980 1981 1982 1983 1984 1985 1986 1987 


Total (company, Federal, and other) R&D funds per employee 


Batak. ccccccccces $2,249 $2,653 $2,576 $3,010 $3,719 $4,163 $4,579 $5,148 $5,153 $5,338 
Less than 500.......... 1,123 1,254 1,418 1,634 1,732 2,186 2,767 3,028 5,414 5,553 
500 to 999............. 2,158 2,238 3,229 3,121 
1,000 to 4,999......... 1,066 1,321 1,326 1,596 1,790 2,042 2,480 2,725 3,261 3,395 
5,000 to 9,999......... 1,143 1,102 1,332 1,668 1,883 2,194 2,505 2,851 2,849 3,210 
10,000 to 24,999....... 1,407 1,549 1,748 2,045 2,469 2,966 3,385 3,500 3,334 3,668 
25,000 or more......... 3,045 3,614 3,594 4,193 5,502 5,785 6,184 7,071 6,878 7,035 

Company and other (except Federal) R&D funds per employee 

Batak. cccccccccecs $1,487 $1,650 $1,764 $2,059 $2,534 $2,814 $3,095 $3,383 $3,503 $3,562 
Less than 500.......... 933 956 1,176 1,333 1,381 1,749 2,212 2,407 4,750 4,811 
500 to 999........66065 1,782 1,700 2,997 2,859 
1,000 to 4,999......... Bal 910 1,108 1,311 1,503 1,687 2,096 2,316 2,725 2,799 
5,000 to 9,999......... 989 967 1,048 1,323 1,551 1,613 2,199 2,409 2,316 2,682 
10,000 to 24,999....... 1,077 1,237 1,414 1,675 2,025 2,351 2,689 2,769 2,697 2,969 
25,000 or more......... 1,873 2,271 2,273 2,641 3,436 3,637 3,792 4,208 4,077 4,010 


Bote: Averages were derived by dividing total and company R&D funds for « calendar year by 
employment data for March of that year. 


SOURCE: WMational Science Foundation, SRS 


1988 


$5,848 


$3,909 


4,841 
2,779 
2,919 
3,420 
3,155 


4,479 


Table B-38. Concentration of total employment in R&D-performing 
companies ranked by size of R&D program: selected years 


[Percent } 
1984 1985 1986 1987 1988 
Companies 

First 4 (1-4)........ 8 8 7 7 7 
Next 4 (5-8)......... 3 “ 4 4 4 
Next 12 (9-20)....... 6 7 5 6 6 
Next 20 (21-40)...... 9 7 6 6 6 
Next 60 (41-100)..... 10 11 9 8 9 
Next 100 (101-200)... 13 12 7 7 8 
Next 200 (201-400)... 15 i5 10 y 10 
All others........... 36 36 $2 53 50 


SOURCE: WNational Science Foundation, SRS 
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Richland, Washington 


Idaho National Engineering Laboratory 

EG&G Idaho, Inc.; Exxon Nuclear Idaho Company; 
Argonne National Laboratory, West; Westinghouse 
Electric Corporation Idaho Falls, Idaho 


Knolls Atomic Power Laboratory 
General Electric Company 
Schenectady, New York 


Oak Ridge National Laboratory 
Martin Marietta Corporation 
Oak Ridge, Tennessee 


Sandia National Laboratories 
Western Electric Company, Inc.—Sandia Corporation 
Albuquerque, New Mexico 


Savannah River Laboratory 
E.I. duPont de Nemours & Company, Inc. 
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Frederick Cancer Research Facility 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON. D.C. 20550 


OFFICE OF THE 


DIRECTOR 


Dear Respondent: 


The National Science Foundation requests your company’s participation 
in its 1988 Survey of Industrial Research and Development by completing 
the enclosed questionnaire and returning it to the U.S. Bureau of the 
Census. 


This annual survey is the only source of detailed information on U.S. 
industry’s research and development (R&D) performance, which accounts 
for approximately 70 percent of total U.S. R&D expenditures. These 
data are used by industry officials to compare their companies’ 
performance with industry averages, by trade association staff, and by 
industry consultants. Furthermore, the information represents an 
essential input into the formulation of legislative and executive 
branch policy initiatives to strengthen U.S. science and technology. 


Your company’s participation in the survey is vital to the accuracy and 
utility of the analysis and interpretation of the data. Even if your 
records are not formatted to match exactly the survey data elements, 
your best estimates are requested. Your company’s chief official 
responsible for R&D activities will likely be able to assist in this 
effort. The survey is based on a performer concept, i.e., all data 
elements (except items 13 and 14) are keyed to your company’s total 
intramural performance. Please refer to the instructions for <urther 
information on definitions used in the survey and feel free to contact 
the U.S. Department of Commerce, Bureau of the Census, Industry 
Division, Washington, D.C. 20233 or phone (301) 763-5598 for 
assistance. Your company’s responses are kept confidential by the 
Census Bureau staff who release survey data only in aggregated form to 
prevent disclosure of individual firm data. 


We appreciate your past and continuing participation in this survey. 
Requests for information coming from the survey and suggestions for 
improvements in any aspect of the survey may be addressed to 

Mr. William L. Stewart, Director, Division of Science Resources 
Studies, Room L-602, National Science Foundation, Washington, D.C. 
20550, or phone (202) 634-4634. 


Sincerely, 
- ms , 


Erich Bl 
Director 
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RD-1-L1 i x 4 UNITED STATES DEPARTMENT OF COMMERCE 
(10-26-88) - |! : | Bureau of the Census 
% CPD | Washington. 0c. 20233 
* sures Of 
OFFICE OF THE DIRECTOR 
FROM THE DIRECTOR 
BUREAU OF THE CENSUS 


The Bureau of the Census conducts the ‘’Survey of Industrial Research and Development’’ 
under sponsorship of the National Science Foundation. These measures of research and 
development expenditures by industry are important in analyzing and forecasting long-term 
economic growth, investigating productivity determinants, formulating tax policy 
recommendations, and comparing individual research performance against industry averages. 


We are enclosing your report form and file copy for the ‘Survey of Industrial Research and 
Development During 1988’’ (RD-1). To reduce response burden, we alternate between a 
**long’’ and a ‘‘short’’ form every other year. We are using the ‘‘short’’ version for 1988. 

We also are enclosing an updated instruction manual to assist you in completing the report and 

a letter from the National Science Foundation describing the importance of the survey results. 

Please read the instruction manual carefully, since it provides guidelines for reporting. We 

recognize that you may not maintain book records for particular items. In such cases, please 

use Carefully prepared estimates. 


The law (Title 13, United States Code) authorizes this report. Items 1A and 1B and Columns 2 
and 4 of Item 4C are part of the basic statistical program of the Bureau of the Census for 
manufacturing companies, and reporting of these items is mandatory. Response to the 
remainder of the inquiries is voluntary; however, we need your cooperation to make the results 
of the survey comprehensive arid accurate. By Section 9 of the same law (Title 13), your report 
to the Census Bureau is confidential. Only sworn Census Bureau employees will see the 
information reported and will use it orily for statistical purposes. The law also provides that 
copies retained in your files are irnmune from legal process. 


Please return the completed form within 60 days. Please direct requests for copies of the 
resulting publication or any questions concerning this survey to the Special Projects Branch of 
our Industry Division on (301) 763-5598. If you need additional time to complete the report or 
need additional forms, call (812) 288-3331. We appreciate your past cooperation in this 
important survey and look forward to your continued participation. Thank you. 


Sincerely, 


(t= ft Cone 


JOHN G. KEANE 
Enclosures 
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Form RD-1 (i) U.S. DEPARTMENT OF COMMERCE 


BUREAU OF THE CENSUS 


COLLECTING AND COMPILING AGENT FOR 
THE NATIONAL SCIENCE FOUNDATION 
WASHINGTON. DC 20233 


INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1988 


Outline of instructions 
GENERAL Page 
information about reporting ...............-.2 2c eee ee eee eee ee eee eee eee eee eee 1 
Companies reporting in survey for the firsttime .....................--222 2c eee cece e ee eee 1 
I, go. 6 66 hee HECK U EOE TE HEEE OEE SEEN D CEG O SR HONES HOHE 6450S 5b RECO SES 2 
Revision of figures ................ 2... eee eee ee ee ee ee eee ee eee eee eee ee eee 2 
Coverage — reported unit, period ................. 2.2 eee ee ee ee ee eee 2 
Section | — GENERAL COMPANY DATA ................... 2-2 cece ee eee eee eee 2 
Item 1 — Sales and Employment for Company ...............---.22 0c cece eee eee eee eee eee 2 
DEFINITION OF RESEARCH AND DEVELOPMENT .....................-2 2c cece eee eee 2 
Section li — RESEARCH AND DEVELOPMENT PERFORMED WITHIN 
THE COMPANY IN THE UNITEDSTATES ............................2-2--25. 2 
item 3 — Number of Research and Development Scientists and Engineers ...................... 2 
Cost or Receipts for Research and Development Performed Within the Company 
by Major Type and Source of Funds ............... 2... 2 cece eee eee ee eee ee eee ee eee 3 
Item 4 — Basic, Applied, and Development ...............- 2.22. cece e eee eee eee eee eee eee 3 
item 4 — Column 2, Federal ............ 2.2... cece ee ee ee ee ee eee eee nena 4 
Item 4 — Column 3, Company and Other, Except Federal.................-.2 2222 e ee ee eee 4 
Item 4C — Funds Budgeted for 1989 .............. ce ee ee eee 4 
item 5 — Cost of Research and Development by Functional Category .......................-.. 4 
Section Iii — REPORTING OF RESEARCH AND DEV. .OPMENT PERFORMED OUTSIDE 
THE COMPANY WITH COMPANY FUNDS .................... 02. e eee eee 4 
Item 6 — Total Company Funds Spent for Research and Development Activities Performed 
by Foreign Affiliates Outside the United States .................. 2. cee eee eee eee 4 
GENERAL 


Public reporting burden for this collection of information is 
estimated to average 2 hours per response, including time for 
reviewing instructions, searching existing data sources, 
sothaded ond the data needed, and completing and 
reviewing the collection of information. Send comments 
regarding the burden estimate or any other aspect of this 
Se ee ee ee eee 
burden to Herman G. Fleming, National Science 
1800 G Street, Washington, DC 20550; aot ny my 
information and Regulatory Affairs, Office of Management and 
Budget, Washington, DC 20503. 


in the 1988 figures entered on this form when compered to 


development during the 2-yesr period, palin pt amma 
“‘Remarks,"’ and give the total amount of research and 
development accounted for by such unit. 


Revision of Eartier Yeer Figures — The 1987 figures should be 
revised if necessary to assure comparability with 1988 data. 
Please explain in ‘‘Remarks’’ any significant change made in the 
1987 figures. If aun qomnnane Gain conen ter 1087, or if no 
entries have been entered in the 1987 column, fill in the figures 


Estimates are Acceptable — Reporting on this form may 
Se ee eee some of the 
estimates are satisfactory if they are sufficient 


questions 

to develop both meaningful totals and, especially, measures of 
change from year to year. Direct any questions on ag 
form to the Bureau of the Census, TIN: Indus 

Washington, DC 20233, or call (301) 763— oo 


Companies Reporting in Survey for the First 

Time — Companies which did not report in the 1987 survey.are 
asked to provide figures for both 1987 and 1988. If the company 
had no expenditures for research and development, complete 
only Item 1. Enter ‘No R&D”’ in the space for remarks on page 2 
of the form, sign, and return the form. 


for both years. 


for Your Entire Company — Research and development 
(R&D) activities for your entire domestic company should be 
reported, including ail subsidiaries, divisions, etc. 


Period Covered by Report — The figures reported should cover 


report 
(Item 1B and Item 3) for the specific period 
identified in each of the items mentioned. 


Aree Covered — The data relate to business firms 
operate one or more establishments in one or more of the 
50 States or the District of Columbia. 83 


D> Section | — GENERAL COMPANY DATA 


> item 1 — Sales and Employment for Company 


> item 1A — Net Sales — Rupee pass emesenseasaiats 
of this company and its subsidiaries to customers outside 


the company, including sales of products and services to 


should represent value f.o.b. plant after discounts and 
allowances and should exclude freight charges and excise 
taxes. 


> item 1B — Employment— Report the number of persons 
employed at the company in all activities in the 50 States 


and the District of Columbia during the pay periods which 
include March 12 of 1987 and 1988. This figure would be 
the same as that shown by the company in Item 1 of 
Treasury Form 941, if the company filed one Form 941 for 
the entire company. 


D Section I! — RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE COMPANY IN THE 
UNITED STATES 


> item 2 — RESEARCH AND DEVELOPMENT 
EXPENDITURES 


Please exclude geological and geophysical exploration 
activities; include, however, the research and development 
conducted in support of such activities, such as the 


a 


More specifically, exclude from research and development 
such nontechnological activities as market research, 

i statistical surveys, market development, economic 
research, and legal work in connection with patent 
applications and litigation, and the sale of licensing of 
patents. 


Also exclude from research and development such technical 
services as: quality and quantity control tests and analyses; 
troubleshooting in connection with breakdowns in full-scale 
production, including related analytical work; work required 
for minor adaptations of a specific product to meet the 
requirements of a specific customer, including installation 
and servicing in a customer's plant; engineering and other 
technical services furnished in accordance with agreements 


preparation speeches 

engaged in research and development; and experimental 
work performed at the request of the patent division to 

provide information needed during the prosecution of a 

patent litigation. 


ee ac S aeee > Item 3 — Research and Development Scientists 


activities carried on by persons trained, either formally or 
by experience, Se 

the biological sciences including medicine 
ee he , if the purpose of such activity is 
to do one or more of the ollowing things: 


1. Pursue a planned search for new knowledge, whether 
or not the search has reference to a specific application. 


2. Apply existing knowledge to problems involved in the 
creation of a new product or process, including work 
required to evaluate possible uses. 


3. Apply existing knowledge to problems involved in the 
improvement of a present product or process. 


described above whether assigned to separate R&D 
organizational units of the company or carried on by 
ee ee ne ee eee 
R&D organization. Reporting the R&D activities 

latter groups may require the use of estimates for some of 
the questions. 


Activities to be Excluded From Research and Develop- 


Page 2 


and Engineers — Scientists and engineers are defined 

for this survey as all persons engaged in scientific or 
engineering work at a level which reouires a 

knowledge of physical or life sciences or engineering or 
mathematics that is equivalent at least to that acquired 
through completion of a four-year college course with a 
major in these fields, regardless of whether they actually hold 
a college degree in the field. 


The figure for R&D scientists and engineers will be obtained 
primarily from two sources: 


1. Records on the number of scientists and engineers 
assigned to research and development. This source is 
satisfactory as long as the scientists and engineers of 

the unit are assigned to research and development on a full- 
time basis (i.e., no more than 5 percent of their time is spent 
on nonresearch and development). For example, 

for company laboratories performing only research and 
development, report the number of scientists and engineers 
on the rolls in January. For other units, use source 2. 


2. Figures on the proportion of total work time of scientists 
and engineers that is devoted to research and development. 
For example, if the engineering department of a 
manuf plant had 60 scientists and engineers in 
January 198 and one-fourth of the scientists’ and 

’ time during that month was charged to R&D 
projects, the figure for the number of R&D scientists and 
engineers included for that unit would be 15. 


The relevant costs for research and development 


grants, gifts to promote 


1. Sete Gn peunate Can cnaty Gina dagen 


and 
Be include 


2. isolating the organizational units which have R&D 
activities that can be readily classified, based on the 
function assigned to the unit. if R&D work is done in 
production units as well as in various laboratories, it is 
generally of a development type. 


3. Distributing the balance on the basis of a review of 
individual projects or on the basis of other summaries of the 
work. Please use the definitions for basis, applied, and 


development, as given below. 
Types of Research 
> teem 4A — Basic Research — Inciude the cost of 
' - hict ‘ainal j a 
Soca ee ee ee oat 


immediate commercial 
pe yt ee bee 
the reporting company.) 


D ttem 481 — Applied Research — include the cost of 


Note that the chief difference between this definition of 
applied research and the definition of basic research is in 
terms of the objectives of the reporting company. 


special equipment and structures 
required by a process, and instructions 
or manuals. Also include the required 


prototypes and models and ‘engineering 
follow "* in the early production phase; the 

of designs for special 
equipment and tools; the preparation of reports, drawings 


Types of Activity Excluded from Development — 
eESD CEES Ce, oe Cee, 
production of detailed construction 


drawings and 
manufacturing blueprints, and preproduction planning. 


it is often difficult to decide when development ends and 
production begins. In general, if the primary objective is to 
make further improvements on the product or process, then 
the work comes within the definition of research and 
development. if, on the other hand, the product or process 


> item 4, Column 2 — Federal — include the cost of work 
done on Federal R&D contracts or subcontracts, and the 
R&D portions of procurement contracts and subcontracts 
during the year. 


Do not include here, or elsewhere in the report, R&D 
contracts and the R&D portions of procurement contracts 
that you subcontracted to other R&D organizations. To do 
so would cause duplication in the statistical totals derived 
from these forms, which collect data on work actually 


performed by each company. 


> item 4E — Compuny and Other Funds, except Federal, 
Budgeted for the year 1988 — Report the expected or 
estimated cost of company-sponsored or other non- 
federally sponsored research and development that will be 
performed within the company within the 50 States and the 
District of Columbia. 


> item 5 — Research and Development by Functional 
Category 


> item 5A to SE — Energy Research and 
Development 


present, new, or improved forms of energy. Record 
ee ee ee ee 


If R&D spending is for joint or multiple purposes, estimate 
and report the portion of cost incurred for the energy 
purpose. In the limited number of cases vrhere the 
Coparation of joint (multiple) costs by type of energy cannot 
be estimated, include the total cost of the R&D project 
pep hae 


undertaken primarily to reduce fuel consump). in 
manufacturing, to improve the efficiency of transportation 
of energy products, SPEREEEEED EDEN GrESERE ES 


category the development of energy equipment which 
cannot adequately be classified in tems SA 
to 


reducing 

“Pollution’’ refers to the emission of pollutants to the 

outside of a firm’s (or household's) property or activities; 
prevention 


durability in corrosive environments, to conserve energy 
{include as energy research and development in Item 5C) 
and natural resources, or to increase employee comfort, 


If the only purpose of the R&D spending is pollution 
abatement, include the total expenditures on the R&D 
project. pom ano Gpeniennen prneneee epenenee or 


other purposes such as energy conservation or employee 
safety and health.) 


In the limited number of cases where the separation of 
joint costs is not feasible, include the total cost of the R&D 
project when the purpose is primarily (more than 50 
percent) for pollution abatement. 


If the project is not primarily for pollution abatement, then 
exclude all of the project cost. Also exclude project costs 
if expected pollution abatement benefits are incidental. 
(incidental benefits are those obtained at no extra cost.) 


> tam © — Vast Company Pande Spent fer Goseacch 


Activities Performed by Foreign 

Subsidiaries Outside the United States — Report 
the amount of research and financed by the 
U.S. parent or its foreign sub='~ e+ and performed by 

R&D laboratorie: 1 plants, divisions, etc., 
or by other organizations, : J vutside the United 
States. This item excludes R&D e tivities performed by 
foreign subsidiaries which were financed by foreign 
governments or other outside . 
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DUE DATE: 15 DAYS AFTER RECEIPT OF FORM OMB No. 3145-0027: Approval Expires 09/30/90 


rorm MA-121 NOTICE — Response to this inquiry is required by lew (title 13, U.S. Code, sections 131, 182. 
(9-21-88) 224, and 225). By section 9 of the same law. your report to the Census Bureau is confidential. It 
may be seen only by sworn Census employees and may be used only for statistical purposes. The 
U.S. DEPARTMENT OF COMMERCE law aiso provides that copies retained in your files are lemenune from legal process. 
eh (Please correct any error in name, address, and ZIP Code) 
COMPANY SUMMARY OF 
RESEARCH AND 
DEVELOPMENT 
1988 


Please complete and return this form in 
the return envelope not later than 15 
days after you receive it. Companies 
with no research and development 
expenditures should so state in the 
**Remarks’’ section, fill in items 1a and 
1b, sign, and return the form. 


PLEASE RETURN THIS COPY 
PLEASE READ INSTRUCTIONS ON REVERSE SIDE BEFORE COMPLETING YOUR REPORT 


item 1 — SALES AND EMPLOYMENT FOR COMPANY 


a. Domestic net sales and receipts of this company 


Number 
b. Total domestic company en:;loyment in all activities during the pay period toe 
which includes the 12th of March 1988 
1988 
(Thousands of dollars) 
TOTAL 
Federal funds | end other funds (Sum of 
except Federal | columns 2 agd 3) 
(2) (3) (4) 
item 2 — COST OR RECEIPTS FOR RESEARCH AND ate 363 aee 
DEVELOPMENT PERFORMED WITHIN THE 
COMPANY DURING 1988 


Remarks 
991 


item 3 — STATUS OF THIS COMPANY ON DECEMBER 31, 1988 


a. Was the company listed in item 1 owned or controlled _] Yes — Complete [) No 
by another company on December 31, 1988? item 38 


b. New owner information 


Name Bate acquired 
985 906 


Address (Number and street) 
987 


City tate Code 
988 969 990 


Please continue on reverse ———> 


> GENERAL INSTRUCTIONS 


Public reporting burden for this collection of 
information is estimated to average 1 hour per 
response, including time for reviewing - 
instructions, searching existing data sources, 
gathering and maintaining the data needed, and 
completing and reviewing the collection of 
information. Send comments regarding the 
burden estimate or any other aspect of this 
collection of information including suggestions 
for reducing this burden to Herman G. Fleming, 
National Science Foundation, 1800 G Street, 
Washington, DC 20550; and to the Office of 
information and Regulatory Affairs, Office of 
— t and Budget, Washington, DC 


A report should be filed by each company 
receiving a copy of this form. If your company 
does not conduct research and development, so 
state in remarks, fill in items 1a and 1b, sign, and 
return the form. If you have questions regarding 
reporting problems on this form, please write to 
the Bureau of the Census, Industry Division, 
Washington, DC 20233. 


Report for your entire — Research and 
development activities for your entire domestic 
company should be reported. 


Period covered by report — The cost figure 
reported should cover the calendar year if at all 
possible. However, fiscal year data are acceptable, 
provided your fiscal year ends between September 
and March. 


> DEFINITION OF RESEARCH AND DEVELOPMENT 


Research-development includes basic and applied 
research in the sciences (including medicine) and in 
engineering, and design and development of 
prototypes, products, and processes. It does not 
include quality control, routine product testing, market 
research, sales promotion, sales service, research in 
the social sciences or psychology, or other 
nontechnological activities or technical services. 


> SPECIFIC INSTRUCTIONS BY ITEM 


item 1 — Sales and Employment for Company. 

In item 1a, report the net billings of this company and 
its subsidiaries to customers outside the company. 
(Exclude domestic intra-company transfers and sales 
by foreign subsidiaries. Include the transfers to such 
foreign subsidiaries, however.) In item 1b, report the 
number of persons employed by the company in all 
activities in the 50 States and the District of Columbia 
during the nay period which includes the 12th 

of March 1987. This figure would be the same as that 
shown by the company in item 1 of Treasury Form 941, 
if the company filed one form 941 for the entire 
company. 


Item 2 — Show all costs incurred within the company 
for wages and salaries, direct material costs, services 
and supporting costs, and an appropriate share of 
company overhead to conduct research and 
development activities. 


Under Federal funds, include research and 
development in procurement as well as research and . 
development contracts and research and development 
subcontracts. Exclude research and development 
subcontracted to others. 


Remarks (Continued) 


991 


Name of person to contact regarding this report Address (Number and street, city, State, ZIP Code)| Telephone (Area code, number, extension) 


992 


CERTIFICATION — This report is substantially accurate and has been prepared in accordance with instructions 


Name of company 


Address (Number and street, city, State, ZIP Code) 


Signature of authorized official Title 


Date 


FORM MA-121 (9-21-88) 


90 


NATIONAL SCIENCE FOUNDATION 
WASHINGTON, D.C. 20550 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


RETURN THIS COVER SHEET TO ROOM 233. IF YOU DO 
NOT WISH TO RECEIVE THIS MATERIAL CO , OR iF 
CHANGE OF ADDRESS iS NEEDED © , INDICATE 
CHANGE. INCLUDING ZIP CODE ON THE LABEL (DO 
NOT REMOVE LABEL) 


GI 


